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#IN
INTRODUCTION

THE MCCHORD AIR FORCE BASE (AFB) AREA D/AMERICAN LAKE GARDEN TRACT (ALGT) WAS LISTED ON THE
NATIONAL PRIORITIES LIST (NPL) IN OCTOBER 1984, UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA OR SUPERFUND), AS AMENDED BY THE SUPERFUND
AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA).

PURSUANT TO EXECUTIVE ORDER 12580 (SUPERFUND IMPLEMENTATION) AND THE NATIONAL OIL AND HAZARDOUS
SUBSTANCES POLLUTION CONTINGENCY PLAN (NCP), THE AIR FORCE PERFORMED A REMEDIAL
INVESTIGATION/FEASIBILITY STUDY (RI/FS) FOR AREA D/ALGT.  THE REMEDIAL INVESTIGATION (RI) (1991)
CHARACTERIZED THE NATURE AND EXTENT OF CONTAMINATION IN THE GROUNDWATER, SOIL, SURFACE WATER,
AND SEDIMENTS.  THE HUMAN HEALTH RISK ASSESSMENT (1990) AND THE ECOLOGICAL RISK ASSESSMENT
(1991) EVALUATED POTENTIAL EFFECTS OF THE CONTAMINATION ON HUMAN HEALTH AND THE ENVIRONMENT. 
THE FEASIBILITY STUDY (FS) (1991) EVALUATED ALTERNATIVES FOR REMEDIATION OF THE CONTAMINATION.

#SMLD
I. SITE NAME, LOCATION AND DESCRIPTION

THE AREA D/ALGT SITE IS LOCATED IN PIERCE COUNTY, WASHINGTON, APPROXIMATELY ONE MILE SOUTH OF
TACOMA (FIGURE 1).  THE SITE IS BOUNDED BY: INTERSTATE 5 AND PORTER HILLS TO THE NORTH; MCCHORD
AFB AMMUNITION STORAGE AREA, "A" STREET, AND BURLINGTON NORTHERN RAILROAD (BNRR) TO THE EAST;
FORT LEWIS LOGISTICS CENTER BOUNDARY WITH ALGT TO THE SOUTH; AND ALGT TO THE WEST.

A. AREA D

AREA D IS LOCATED ENTIRELY ON-BASE IN THE SOUTHWEST PORTION OF MCCHORD AFB.  ACTIVITIES WITHIN
AREA D INCLUDE AFB ADMINISTRATION, FLIGHT OPERATIONS SUPPORT FUNCTIONS, AND HOUSING AND
RECREATION FACILITIES.  AREA D HAS HAD SEVERAL WASTE DISPOSAL SITES IN VARIOUS STAGES OF
OPERATION FROM THE MID-1940S TO THE PRESENT.  THESE DISPOSAL SITES WERE EVALUATED AS PART OF THE
RI.

HARTWOOD HOUSING AREA, WHICH IS SITUATED ALONG THE WESTERN BOUNDARY OF AREA D, CONSISTS OF 860
HOUSING UNITS WITH A POPULATION OF APPROXIMATELY 2,384.  FAMILIES RESIDE IN THE HOUSING AREA FOR
AN ESTIMATED 2.5 TO 3 YEARS, WITH SOME TENANTS REMAINING UP TO 11 YEARS.



B. ALGT

ALGT IS AN OFF-BASE RESIDENTIAL TRACT ABUTTING THE SOUTHWEST BOUNDARY OF AREA D BETWEEN MCCHORD
AFB AND FORT LEWIS ARMY INSTALLATION.  THIS TRACT CONSISTS OF APPROXIMATELY 1,183 HOUSING UNITS. 
APPROXIMATELY 3,431 PEOPLE RESIDE IN ALGT.  UP TO 80 PERCENT OF THE RESIDENTS ARE RENTERS, AND
OVER ONE-HALF OF THE RESIDENTS MOVE EACH YEAR DUE TO FREQUENT TRANSFERS OF MILITARY PERSONNEL.

COMMERCIAL ACTIVITIES HAVE BEEN LIMITED TO BARBER SHOPS, EQUESTRIAN FACILITIES, GASOLINE SERVICE
STATIONS, GROCERY STORES, LAUNDROMATS, RESTAURANTS, AND VEHICLE REPAIR SHOPS.  NO KNOWN
INDUSTRIAL ACTIVITIES OCCURRED WITHIN THE ALGT.

C. SURFACE WATER AND GROUNDWATER RESOURCES

SEVEN ON-BASE WATER SUPPLY WELLS ARE INSTALLED IN THE VICINITY OF THE AREA D.  WITH THE
EXCEPTION OF ONE FAMILY HOUSING WELL, WHICH WAS DISCONNECTED AT THE TIME OF SAMPLING, ALL WELLS
WERE SAMPLED DURING THE RI.  ONE WELL, THE WHISPERING FIRS GOLF COURSE IRRIGATION WELL,
EXHIBITED CONTAMINATION THAT EXCEEDED DRINKING WATER STANDARDS.  THIS WELL IS USED EXCLUSIVELY
FOR IRRIGATION OF THE GOLF COURSE DURING THE SUMMER MONTHS.  THE REMAINING WELLS ARE LOCATED OUT
OF THE PATH OF THE PLUME EITHER HORIZONTALLY OR ARE BENEATH THE CONTAMINATED SHALLOW AQUIFER.

APPROXIMATELY 86 PERCENT OF THE DRINKING WATER FOR ALGT RESIDENTS IS SUPPLIED BY THE LAKEWOOD
WATER DISTRICT.  THE REMAINING RESIDENTS CONTINUE TO USE PRIVATE WELLS THAT ARE INSTALLED BEYOND
THE KNOWN CONTAMINANT PLUME BOUNDARY.  WATER SUPPLIED BY THE LAKEWOOD WATER DISTRICT IS DRAWN
FROM THREE PUBLIC WATER SUPPLY WELLS, WHICH ARE LOCATED MORE THAN ONE MILE FROM THE AREA D/ALGT
PLUME AND ARE SCREENED IN THE UNCONTAMINATED LOWER AQUIFER.  THESE WELLS ARE SAMPLED ON A
QUARTERLY BASIS BY THE JURISDICTIONAL HEALTH DEPARTMENT, AND ARE NOT KNOWN TO BE CURRENTLY
AFFECTED BY THE CONTAMINANT PLUME.

THE NEAREST SURFACE WATER BODIES ARE LAMONT LAKE, THE DUCK POND, BAXTER LAKE, WHITMAN LAKE,
CARTER LAKE, AN UNNAMED POND IN ALGT, EMERSON LAKE, AND LAKE MONDRESS (FIGURE 1).  THESE SURFACE
WATER SITES ARE PRINCIPALLY GROUNDWATER-FED.

#SHEA
II. SITE HISTORY AND ENFORCEMENT ACTIVITIES

THE DEPARTMENT OF DEFENSE (DOD) INSTALLATION RESTORATION PROGRAM (IRP) WAS INITIATED AT MCCHORD
AFB IN MARCH 1981.  THE PURPOSE OF THE MULTI-PHASE PROGRAM WAS TO IDENTIFY THE LOCATIONS AND
CONTENTS OF PAST DISPOSAL SITES AND TO ELIMINATE THE HAZARDS TO PUBLIC HEALTH IN AN
ENVIRONMENTALLY RESPONSIBLE MANNER.  THE PHASE I RECORD SEARCH INVESTIGATION IDENTIFIED PAST AND
CURRENT POTENTIAL WASTE DISPOSAL SITES.  THE PHASE II INVESTIGATION MEASURED LOW LEVEL ORGANIC
CONTAMINATION AT SEVERAL OF THESE SITES ACROSS MCCHORD AFB AND RECOMMENDED FURTHER STUDIES TO
CONFIRM CONTAMINANT CHARACTERISTICS AND DISTRIBUTION.

CONCURRENT WITH THE UNITED STATES AIR FORCE'S (AIR FORCE) PHASE II IRP INVESTIGATION, THE UNITED
STATES ENVIRONMENTAL PROTECTION AGENCY (EPA) DISCOVERED TCE IN GROUNDWATER MONITORING WELLS
INSTALLED AT THE ALGT, AND IN 1984, CONCLUDED THAT THE GROUNDWATER CONTAMINATION IN THE ALGT
MOST LIKELY ORIGINATED FROM AREA D.  THE SITE WAS SUBSEQUENTLY LISTED ON THE NPL IN OCTOBER
1984.  UPON LISTING, THE IRP INVESTIGATION WAS PHASED INTO THE CERCLA RI/FS PROCESS.

A. SOURCE AREAS

SEVEN WASTE DISPOSAL SITES WITHIN AREA D WERE IDENTIFIED AND INVESTIGATED AS POTENTIAL SOURCES
OF CONTAMINATION DURING THE RI.  THESE SITES ARE DEPICTED IN FIGURE 1 AND DESCRIBED IN TABLE 1.



B. GROUNDWATER

ONCE IT WAS DETERMINED THAT AREA D WAS THE LIKELY SOURCE OF GROUNDWATER CONTAMINATION, THE AIR
FORCE PROVIDED AN ALTERNATE WATER SOURCE TO RESIDENTS OF ALGT.  BEGINNING IN THE SUMMER OF 1986,
THE AIR FORCE OFFERED CONNECTION TO THE LAKEWOOD WATER DISTRICT TO RESIDENTS OF ALGT. 
APPROXIMATELY 80 PERCENT OF THE ALGT RESIDENTS, INCLUDING ALL RESIDENTS DIRECTLY AFFECTED BY THE
CONTAMINANT PLUME, WERE PERMANENTLY TRANSFERRED TO THE LAKEWOOD WATER DISTRICT WATER SUPPLY. 
THE PRIVATE DRINKING WATER WELLS WERE GENERALLY NOT ABANDONED.

C. ENFORCEMENT

A FEDERAL FACILITIES AGREEMENT (AGREEMENT), ADMINISTRATIVE DOCKET NOS. 1088-06-17-120 AND
1088-06-18-120, BETWEEN THE AIR FORCE, THE EPA, AND THE STATE OF WASHINGTON DEPARTMENT OF
ECOLOGY (ECOLOGY) BECAME EFFECTIVE OCTOBER 23, 1989.  THE AGREEMENT ESTABLISHES A PROCEDURAL
FRAMEWORK FOR AGENCY COORDINATION AND A SCHEDULE FOR ALL CERCLA ACTIVITIES CONDUCTED AT MCCHORD
AFB.

UNDER THE TERMS OF THE AGREEMENT, EPA AND ECOLOGY PROVIDED OVERSIGHT OF THE REMAINDER OF THE
RI/FS ACTIVITIES FOR AREA D/ALGT.  IN ACCORDANCE WITH CERCLA SECTION 120, THE AIR FORCE AND THE
EPA, IN COLLABORATION WITH ECOLOGY, SELECTED THE FINAL REMEDY IN THIS RECORD OF DECISION (ROD).

#CR
III. COMMUNITY RELATIONS

A. COMMUNITY RELATIONS DURING THE RI/FS

IN ACCORDANCE WITH 55 FR 8847, COMMUNITY INTERVIEWS WERE CONDUCTED WITH INTERESTED RESIDENTS,
LOCAL OFFICIALS, AND PUBLIC INTEREST GROUPS TO IDENTIFY CONCERNS AND PUBLIC INFORMATION NEEDS,
AND TO SOLICIT INVOLVEMENT IN THE SUPERFUND PROCESS.  THE INFORMATION GATHERED DURING THE
INTERVIEWS PROVIDED THE BASIS FOR DEVELOPMENT OF THE SITE-SPECIFIC COMMUNITY RELATIONS PLAN
(CRP).  UNDER THE CRP, THE FOLLOWING ACTIVITIES WERE UNDERTAKEN TO ADDRESS COMMUNITY CONCERNS
AND INTERESTS.

! INFORMATION REPOSITORIES CONTAINING SITE INFORMATION AND DOCUMENTS ON SITE ACTIVITIES WERE
ESTABLISHED AT THE FOLLOWING FOUR LOCATIONS:

            • PIERCE COUNTY LIBRARY - LAKEWOOD BRANCH
            • PIERCE COUNTY LIBRARY - TILLICUM BRANCH
            • MCCHORD AFB - LIBRARY
            • MCCHORD AFB - PUBLIC AFFAIRS OFFICE

! THREE WORKSHOPS TO INFORM THE PUBLIC OF THE STATUS AND FINDINGS OF THE SITE INVESTIGATION
WERE HELD:

            • APRIL 14, 1989 (ANNOUNCED THE BEGINNING OF THE RI/FS)
            • NOVEMBER 9, 1989 (SUMMARIZED PRELIMINARY RESULTS OF THE ENVIRONMENTAL SAMPLES)
            • MARCH 20, 1990 (DISCUSSED THE FINDINGS OF THE REMEDIAL INVESTIGATION)

! THREE FACTSHEETS AND THREE PRESS RELEASES WERE ISSUED TO CORRESPOND WITH THE WORKSHOPS.

ALSO, IN ACCORDANCE WITH SECTION 113 (K)(1) OF CERCLA, AN ADMINISTRATIVE RECORD WAS ESTABLISHED
TO PROVIDE THE BASIS FOR SELECTION OF THE REMEDIAL ACTION.  THE ADMINISTRATIVE RECORD WAS
AVAILABLE FOR PUBLIC REVIEW AT THE MCCHORD AFB ENVIRONMENTAL ENGINEERING OFFICE.



B. COMMUNITY RELATIONS TO SUPPORT SELECTION OF A REMEDY

IN ACCORDANCE WITH SECTIONS 113 (K)(2)(B)(I-V) AND 117 OF CERCLA, THE PUBLIC WAS GIVEN THE
OPPORTUNITY TO PARTICIPATE IN THE REMEDY SELECTION PROCESS.  THE PROPOSED PLAN, WHICH SUMMARIZED
THE ALTERNATIVES EVALUATED AND PRESENTED THE PREFERRED ALTERNATIVE, WAS MAILED TO APPROXIMATELY
850 INTERESTED PARTIES IN MARCH 1991.  THE AIR FORCE PROVIDED NOTICE THROUGH A DISPLAY AD IN THE
TACOMA MORNING NEWS TRIBUNE AND THE LAKEWOOD JOURNAL TO EXPLAIN THE PROPOSED PLAN, LIST THE
PUBLIC COMMENT PERIOD, AND ANNOUNCE THE PUBLIC MEETING.  A NEWS RELEASE WAS PROVIDED TO THE
LOCAL NEWS MEDIA WHICH RESULTED IN NEWS COVERAGE BY THE TACOMA MORNING NEWS TRIBUNE ON MARCH 31,
1991.  A MEETING OF THE CITIZEN ADVISORY COMMITTEE, COMPRISED OF LOCAL GOVERNMENT OFFICIALS,
ENVIRONMENTAL INTEREST GROUPS, AND LOCAL RESIDENTS, WAS ALSO HELD TO DISSEMINATE INFORMATION ON
THE PROPOSED PLAN.

A 45-DAY COMMENT PERIOD WAS HELD FROM MARCH 25 TO MAY 8, 1991.  THERE WERE NO REQUESTS FOR
EXTENSIONS.  APPROXIMATELY 30 PEOPLE ATTENDED A PUBLIC MEETING HELD ON APRIL 11, 1991 AT
WOODBROOK JUNIOR HIGH SCHOOL.  THE WRITTEN COMMENTS, WHICH WERE RECEIVED DURING THE PUBLIC
COMMENT PERIOD, ARE INCLUDED IN THE RESPONSIVENESS SUMMARY ATTACHED TO THIS ROD.

#SRRA
IV. SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

THE RI EVALUATED THE NATURE AND EXTENT OF CONTAMINATION IN ALL POTENTIALLY AFFECTED MEDIA
INCLUDING GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT.  HOWEVER, WITH RESPECT TO THE SOIL,
THE OBJECTIVE OF THE RI WAS TO INVESTIGATE THE SOIL AS POTENTIAL SOURCES OF VOLATILE ORGANIC
COMPOUND (VOC) GROUNDWATER CONTAMINATION.  THUS, THE RI IS NOT A COMPLETE CHARACTERIZATION OF
THE SOURCES; NONETHELESS, BASED ON AVAILABLE DATA, THE SOIL DOES NOT APPEAR TO BE A SOURCE OF
CONTINUING CONTAMINATION FOR THE GROUNDWATER.

RESULTS FROM THE RI AND THE BASELINE RISK ASSESSMENT INDICATE THAT NO REMEDIAL ACTION IS
NECESSARY FOR SOIL, SURFACE WATER, OR SEDIMENTS TO ENSURE PROTECTION OF HUMAN HEALTH OR THE
ENVIRONMENT.  GROUNDWATER CONTAMINATION DOES EXCEED HEALTH-BASED LEVELS AND/OR MCLS AND WILL
REQUIRE REMEDIATION AS OUTLINED IN THIS ROD.  THEREFORE, THE FINAL REMEDIAL ACTION SELECTED IN
THIS ROD ADDRESSES GROUNDWATER CONTAMINATION AT THE MCCHORD AREA D/ALGT SITE.  GROUNDWATER WILL
CONTINUE TO BE MONITORED BIANNUALLY FOR VOCS, (SEMI-VOLATILE ORGANIC COMPOUNDS (SVOCS),
INORGANICS, AND PESTICIDES.  IF ADDITIONAL CONTAMINATION IS IDENTIFIED, ADDITIONAL INVESTIGATION
AND/OR REMEDIATION OF THE GROUNDWATER OR SOURCE AREAS MAY BE REQUIRED.

THE FINAL SELECTED REMEDY INCLUDES: (1) NO REMEDIAL ACTION FOR SOIL, SURFACE WATER, OR
SEDIMENTS; AND (2) TREATMENT OF CONTAMINATED GROUNDWATER TO PERMANENTLY AND SIGNIFICANTLY REDUCE
THE VOLUME AND MOBILITY OF THE HAZARDOUS SUBSTANCES FOUND WITHIN THE SATURATED ZONES.

#SSC
V. SUMMARY OF SITE CHARACTERISTICS.

A. SITE GEOLOGY AND HYDROGEOLOGY

AREA D/ALGT IS LOCATED ON AN EXTENSIVE UPLAND GLACIAL DRIFT PLAIN WHICH OCCUPIES MUCH OF CENTRAL
PIERCE COUNTY (TABLE 2, FIGURE 2).  THE SITE CONSISTS OF HIGHLY PERMEABLE SAND AND GRAVEL
GLACIAL OUTWASH MATERIALS SEPARATED BY TILL LAYERS AND INTERSPERSED NON-GLACIAL UNITS.

THE UPPERMOST HYDROGEOLOGIC UNIT GENERALLY FOUND ACROSS THE SITE IS THE VASHON DRIFT/POST KITSAP
AQUIFER, WHICH CONSISTS OF THE STEILACOOM GRAVEL, AND RECESSIONAL OUTWASH, TILL, AND ADVANCE
OUTWASH UNITS AS WELL AS LACUSTRINE SILT AND UNDIFFERENTIATED OUTWASH AND TILL UNITS.  THE
STEILACOOM GRAVEL AND THE OUTWASH UNITS CONTAIN THE UNCONFINED AQUIFER UNIT THAT EXTENDS FROM



THE WATER TABLE AT ABOUT 20 FEET BELOW GROUND TO A DEPTH OF BETWEEN 80 AND 160 FEET.  THE
UNDERLYING KITSAP FORMATION IS A NON-GLACIAL UNIT THAT GENERALLY REPRESENTS A REGIONAL AQUITARD,
BUT LOCALLY HAS BEEN FOUND TO BE DISCONTINUOUS AND RELATIVELY PERMEABLE.  THE SALMON SPRINGS
DRIFT AQUIFER UNDERLIES THE KITSAP AND CONSISTS OF RECESSIONAL AND ADVANCE OUTWASH UNITS
SEPARATED BY A TILL AQUITARD.  THE DEEPEST UNIT EVALUATED DURING THE RI IS THE PUYALLUP
FORMATION, WHICH IS GENERALLY AN AQUITARD.

UNCONFINED GROUNDWATER FLOW BENEATH THE SITE IS GENERALLY FROM THE EAST OR SOUTHEAST TO THE WEST
OR NORTHWEST, WITH SOME DIVERSIONS CAUSED BY THE DRUMLINS OF THE WESCOTT AND PORTER HILLS.  THE
GRADIENT VARIES, ACROSS THE SITE AND BY SEASON, BETWEEN 4 TO 60 FEET PER MILE.  GROUNDWATER FLOW
VELOCITIES SIMILARLY VARY FROM 0.01 TO 1 FOOT PER DAY, WITH A MEDIAN VELOCITY OF APPROXIMATELY
0.5 FOOT PER DAY.

IN THE UNDERLYING SALMON SPRINGS CONFINED AQUIFER, THE FLOW IS IN A SIMILAR DIRECTION TO THE
WEST OR NORTHWEST AT A GRADIENT OF 20 TO 60 FEET PER MILE.  THE GROUNDWATER VELOCITY, WHICH IS
SIMILAR TO THE UNCONFINED AQUIFER, IS 0.1 TO 1 FOOT PER DAY.  THERE APPEARS TO BE A DOWNWARD
VERTICAL GRADIENT BETWEEN THE UPPER UNCONFINED AQUIFER AND THE LOWER SALMON SPRINGS AQUIFER.

B. NATURE AND EXTENT OF CONTAMINATION

THE INVESTIGATION OF AREA D/ALGT EVALUATED THE NATURE AND EXTENT OF CONTAMINATION FOUND IN
GROUNDWATER, SURFACE WATER, SEDIMENT, AND SOIL.  THE INVESTIGATION ALSO EVALUATED NATURALLY
OCCURRING (I.E., "BACKGROUND") INORGANIC CONCENTRATIONS FOUND IN GROUNDWATER AND SOIL.  THE
BACKGROUND SAMPLES, WHICH WERE COLLECTED FROM FOUR UPGRADIENT GROUNDWATER LOCATIONS AND
TWENTY-SEVEN SOIL LOCATIONS, WERE THEN COMPARED WITH INORGANIC SAMPLES COLLECTED FROM WITHIN
AREA D/ALGT.

1. GROUNDWATER

DURING THE RI, 51 PREVIOUSLY INSTALLED GROUNDWATER MONITORING WELLS AND 73 NEW GROUNDWATER
MONITORING WELLS WERE SAMPLED AND ANALYZED ON A QUARTERLY BASIS TO PROVIDE INFORMATION ON THE
DISTRIBUTION AND CONCENTRATION OF CONTAMINANTS.  THE NEW WELLS WERE INSTALLED USING A PHASED
APPROACH THAT UTILIZED THE FINDINGS OF EACH PREVIOUS PHASE TO DESIGN AND/OR MODIFY EACH
SUBSEQUENT PHASE.  DURING THE FIRST PHASE, 11 SHALLOW SOURCE AREA WELLS (APPROXIMATELY 25 FEET),
14 SHALLOW WELL PAIRS (APPROXIMATELY 35 AND 70 FEET), AND 4 DEEP WELL PAIRS (APPROXIMATELY 200
AND 300 FEET) WERE INSTALLED.  DURING THE SECOND PHASE, 4 SHALLOW WELL PAIRS, 1 INTERMEDIATE
WELL (APPROXIMATELY 100 FEET), AND 2 DEEP WELL PAIRS WERE INSTALLED.  DURING THE FINAL PHASE, 4
SHALLOW WELL PAIRS, 1 SINGLE SHALLOW WELL, AND 4 INTERMEDIATE WELLS (APPROXIMATELY 140 FEET)
WERE INSTALLED.

NEW AND EXISTING WELLS WERE SAMPLED FOR VOCS, SVOCS, PESTICIDES, POLYCHLORINATED BIPHENYLS
(PCBS), AND INORGANICS.  TABLE 3 SUMMARIZES THE RI GROUNDWATER SAMPLING DATA.

PESTICIDES AND PCBS WERE NOT DETECTED IN THE GROUNDWATER.  ELEVATED LEVELS OF INORGANIC
COMPOUNDS WERE DETECTED IN MANY OF THE WELLS WITHOUT A DISCERNABLE PATTERN OR APPARENT PLUME. 
SAMPLES WERE TAKEN OF BOTH FILTERED AND UNFILTERED METALS, AND EXCEEDANCES OF MCLS WERE REPORTED
IN THE TOTAL METALS SAMPLES OF LEAD (ONE SAMPLE), CHROMIUM (ONE SAMPLE), BARIUM (ONE SAMPLE),
AND CADMIUM (FOUR SAMPLES, PLUS FIVE FILTERED SAMPLES).  BASED ON THE UPGRADIENT GROUNDWATER
ANALYTICAL DATA, THE PRESENCE OF THESE INORGANIC COMPOUNDS WAS DETERMINED TO BE ATTRIBUTABLE TO
NATURALLY OCCURRING CONCENTRATIONS IN THE GLACIAL DRIFT, WHICH IS GENERALLY PRESENT IN THE
SUSPENDED SEDIMENT NORMALLY FOUND IN MONITORING WELLS SCREENED IN SILTY UNITS.

THE PRIMARY CONTAMINANTS FOUND IN THE GROUNDWATER WERE TRICHLOROETHYLENE (TCE) AND
CIS-1,2-DICHLOROETHYLENE (DCE).  THE CONTAMINANT PLUME, WHICH IS APPROXIMATELY 3500 FEET IN



LENGTH, 500 FEET IN WIDTH, AND 40 FEET THICK, EXTENDS FROM THE VICINITY OF SITE 5 & 39 AND
TRAVELS WEST IN A CURVING PATH INTO THE NORTHEAST CORNER ALGT.  FIGURE 3 SHOWS THE DISTRIBUTION
OF TCE ACROSS THE SITE AND INDICATES AREAS THAT ARE ABOVE AND BELOW THE MCL OF 5 UG/L
(MICROGRAMS PER LITER).  THE MAXIMUM AVERAGE CONCENTRATION OF TCE (76 UG/L) WAS FOUND AT WELL
DA-07B.

FIGURE 4 SHOWS THE DISTRIBUTION OF THE DCE CONTAMINANT PLUME.  THE MAXIMUM AVERAGE CONCENTRATION
OF DCE (222 UG/L) WAS SIMILARLY FOUND AT WELL DA-07B.  THE EXTENT OF THE PLUME EXCEEDING THE MCL
IS SIGNIFICANTLY GREATER FOR TCE THAN FOR DCE.  THE SOURCE OF THE DCE IS NOT KNOWN.  ITS
PRESENCE MAY BE ATTRIBUTABLE TO AN IMPURITY OF TCE SOLVENT OR MAY HAVE BEEN A DEGRADATION
PRODUCT OF TCE WITHIN THE AQUIFER.

THE RESULTS OF THE RI INVESTIGATION WERE INCORPORATED INTO A GROUNDWATER MODEL FOR CONTAMINANT
TRANSPORT THAT USED THE METHOD OF CHARACTERISTICS (MOC) PROCEDURE OF KONIKOW AND BREDEHOEFT. 
THE MODELING WAS PERFORMED DURING THE FS TO PREDICT THE POSSIBLE FUTURE DISTRIBUTION OF TCE THAT
COULD RESULT FROM ANY OF THE VARIOUS ALTERNATIVE REMEDIAL ACTIONS, INCLUDING THE NO ACTION
ALTERNATIVE, WHICH WERE CONSIDERED.

ALTHOUGH SEVERAL SITES IN AREA D WERE REPORTEDLY USED FOR DISPOSAL OF WASTE MATERIALS, THE
SOURCE OF GROUNDWATER CONTAMINATION APPEARS TO HAVE BEEN SITE 5&39.  IN THE AREA NEAR SITE 5&39,
GROUNDWATER CONTAMINATION WAS GENERALLY FOUND TO BE GREATER IN CONCENTRATION IN THE DEEPER
AQUIFER ZONES, RATHER THAN IN THE VADOSE ZONE.  THIS PHENOMENON INDICATES THAT THE WASTE
MATERIAL MAY HAVE INFILTRATED THROUGH THE VADOSE ZONE AND GROUNDWATER AS SEPARATE PHASE MATERIAL
(DENSE, NON-AQUEOUS PHASE LIQUIDS OR DNAPLS) TO LODGE ON TOP OF RELATIVELY IMPERMEABLE ZONES. 
SUCH DNAPLS ARE DIFFICULT TO CONFIRM, HOWEVER, EVEN THROUGH AN EXTENSIVE SAMPLING PROGRAM.  THE
VERTICAL EXTENT OF CONTAMINATION IS LIMITED, HOWEVER, BY THE TILL SEPARATING THE SHALLOW AND
DEEPER UNITS OF THE AQUIFER.  SAMPLES FROM WELLS SCREENED IN THE DEEPER SALMON SPRINGS AQUIFER
EXHIBIT CONTAMINATION AT OR BELOW DETECTION LIMITS (1.3 UG/L DCE IN WELL DA-17C), AND THE
ANALYTICAL RESULTS WERE NOT REPRODUCIBLE DURING SUCCESSIVE SAMPLING EVENTS.

2. SURFACE WATER AND SEDIMENT

THERE ARE A NUMBER OF LAKES OR WETLANDS WHICH ARE DESCRIBED GEOLOGICALLY AS GLACIAL "KETTLE"
DEPRESSIONS THAT APPEAR TO BE HYDRAULICALLY CONNECTED BY GROUNDWATER. SURFACE WATER AND SEDIMENT
SAMPLES WERE OBTAINED FROM THESE WATER BODIES (FIGURE 1): DUCK POND; UNNAMED POND IN ALGT;
BAXTER LAKE; CARTER LAKE; EMERSON LAKE; LAMONT LAKE; AND WHITMAN LAKE.

SURFACE WATER AND SEDIMENT SAMPLES WERE ANALYZED FOR VOCS, INORGANICS, PESTICIDES, AND PCBS. 
TCE AND DCE WERE BOTH DETECTED IN SEVERAL SURFACE WATER SAMPLES, ALONG WITH ARSENIC, CHROMIUM,
COPPER, LEAD, SELENIUM, AND ZINC, AND THE PESTICIDES DIELDRIN AND ENDRIN KETONE.  THE SEDIMENT
SAMPLES SHOWED DETECTIONS OF TCE AND DCE, ARSENIC, CADMIUM, CHROMIUM, COPPER, LEAD, NICKEL,
SELENIUM, AND ZINC, AND THE PESTICIDES CHLORDANE, DDT, DDD, DDE, AND DIELDRIN.  TABLES 4A AND 4B
PRESENT THE FREQUENCY OF DETECTION OF THESE CONTAMINANTS IN SURFACE WATER AND SEDIMENT,
RESPECTIVELY.

DIRECT SURFACE WATER RUNOFF PATHWAYS FOR TRANSPORT OF SOIL ARE NOT KNOWN TO HAVE EXISTED BETWEEN
THE POTENTIAL SOURCE AREAS AND THE SURFACE WATER BODIES.  RECHARGE BY GROUNDWATER APPEARS TO BE
THE SOLE POTENTIAL PATHWAY BETWEEN SOURCE AREAS AND SURFACE WATER.  CONSEQUENTLY, THE ELEVATED
LEVELS OF INORGANICS WITHIN THE SURFACE WATERS/SEDIMENTS WERE DETERMINED TO BE CAUSED BY
NATURALLY OCCURRING INORGANICS BOTH IN THE GROUNDWATER AND LOCAL GEOLOGIC FORMATIONS. 
SIMILARLY, AS PESTICIDES WERE NOT FOUND IN THE GROUNDWATER, THE LOW LEVELS OF PESTICIDES FOUND
IN THE SEDIMENTS WERE ATTRIBUTED TO PAST USE OF PESTICIDES AT THE GOLF COURSE OR NEARBY
RESIDENTIAL AREAS.



3. SOIL

SOIL CONTAMINATION WAS INVESTIGATED IN SUSPECTED SOURCE AREAS THROUGH A SUCCESSIVE PROCESS OF
SOIL GAS SURVEYS FOLLOWED BY BORINGS AND SOIL SAMPLING AND ANALYSES.  SOIL GAS SAMPLES WERE
TAKEN AT 350 LOCATIONS IN SITES 4, 5&39, 6, AND 7, AND SEVERAL SUBAREAS OF SITE 26.  SURVEY
RESULTS WERE USED ON A QUALITATIVE BASIS TO LOCATE 29 SOIL BORING LOCATIONS IN THE AREAS
EXHIBITING THE HIGHEST LEVELS OF SOIL GAS.  THE SOURCE-AREA SOIL BORINGS WERE DRILLED TO DEPTHS
BETWEEN 7.5 AND 37.5 FEET IN THE SEVEN WASTE DISPOSAL SITES.  THE SOIL SAMPLES WERE ANALYZED FOR
VOCS, SVOCS, PESTICIDES, PCBS, AND INORGANICS.  IN ADDITION, THE SOIL BORING TAKEN AT SITE 35
WAS ANALYZED FOR RADIOACTIVE PARAMETERS.  TABLE 5 SUMMARIZES THE RI SOIL SAMPLING DATA.

A. ORGANIC AND INORGANIC COMPOUNDS

THE PRIMARY CONTAMINANTS, TCE AND DCE, WERE FOUND AT CONCENTRATIONS UP TO 881 UG/KG (MICROGRAMS
PER KILOGRAM) AND 81 UG/KG RESPECTIVELY, IN SAMPLES OF WASTE MATERIALS OBTAINED FROM SITE 5&39
AND SITE 7.  SEVERAL OTHER VOCS WERE ALSO DETECTED, INCLUDING PCE, 1,1,2,2-TETRACHLOROETHANE,
BENZENE, ETHYLBENZENE, TOLUENE, AND XYLENES (THE BETX COMPOUNDS CHARACTERISTIC OF FUEL
PRODUCTS), 1,1-DCE, AND 1,4-DICHLOROBENZENE.  SEVEN PESTICIDES (BETA AND DELTA BHCS, DDD, DDE,
AND DDT, DIELDRIN, AND CHLORDANE) AND SIX INORGANICS (ARSENIC, BARIUM, CADMIUM, LEAD, MERCURY,
AND VANADIUM) WERE ALSO DETECTED.  THE LEVELS OF CONTAMINATION WERE EVALUATED IN THE BASELINE
RISK ASSESSMENT FOR BOTH PROTECTION OF HUMAN HEALTH (E.G., DIRECT CONTACT UNDER THE RESIDENTIAL
SCENARIO) AND THE ENVIRONMENT (E.G., GROUNDWATER PROTECTION).

TWENTY-SEVEN AREA BACKGROUND SOIL SAMPLES WERE COLLECTED WITHIN THE BOUNDARIES OF MCCHORD AFB IN
AREAS WITH: (1) SIMILAR GEOMORPHOLOGY; AND (2) NO KNOWN OR SUSPECTED WASTE DISPOSAL ACTIVITIES. 
INORGANIC RESULTS FOR BACKGROUND SOILS ARE FOUND IN TABLE 6.  ALL SAMPLES WERE ANALYZED FOR THE
23 TARGET COMPOUND LIST METALS.  BASED ON A STATISTICAL COMPARISON, THE INORGANIC CONCENTRATIONS
FOUND WITHIN AREA D WERE FOUND TO BE CONSISTENT WITH THE AREA BACKGROUND INORGANIC
CONCENTRATIONS.

SIX GROUNDWATER MONITORING WELLS INSTALLED UPGRADIENT OF AREA D WERE SAMPLED FOR INORGANIC
CONTAMINANTS.  THE CONTAMINANT CONCENTRATIONS, WITH THE EXCEPTION OF THALLIUM, WERE DETERMINED
TO BE CONSISTENT WITH THE AREA BACKGROUND CONCENTRATIONS.  THALLIUM WAS NOTED IN A SPLIT SAMPLE
AT A CONCENTRATION ABOVE THE DETECTION LIMIT.  THE QUALITY ASSURANCE SAMPLES ANALYZED ALONG WITH
THIS SAMPLE INDICATE THAT THE DETECTION WAS INACCURATE.  THIS DETERMINATION IS FURTHER SUPPORTED
BY THE UBIQUITOUS PRESENCE OF THE CONTAMINANTS THROUGHOUT THE AREA D/ALGT GROUNDWATER.

A MODELING APPROACH WAS USED TO EVALUATE THE LIKELY CONTAMINANT FATE AND TRANSPORT FROM THE
UNSATURATED TO THE SATURATED ZONE.  FOR EXAMPLE, USING THE MAXIMUM CONCENTRATIONS OF TCE FOUND
IN SOIL BORINGS, ALONG WITH A SOIL ORGANIC CARBON OF 30 PERCENT AND THE PARTITIONING COEFFICIENT
(KOC) FOR TCE OF 112 LITERS PER KILOGRAM, A CONSERVATIVE LEACHATE CONCENTRATION OF 4 UG/L WAS
CALCULATED.  THIS CONCENTRATION, WHICH DOES NOT EXCEED THE MCL OF 5 UG/L FOR TCE, ASSUMES
CONSERVATIVELY THAT: (1) THE INFILTRATING WATER IS IN CONTACT WITH THE UNSATURATED ZONE LONG
ENOUGH TO OBTAIN EQUILIBRIUM; (2) THIS LEACHATE SEEPS DIRECTLY INTO THE GROUNDWATER; AND (3) IS
NOT DILUTED ONCE IT REACHES THE GROUNDWATER.

BASED ON MODELLING RESULTS, AND SOIL AND GROUNDWATER ANALYTICAL DATA, IT APPEARS THAT MOST VOC
SOIL CONTAMINATION HAS MOVED TO THE GROUNDWATER.

RESIDUAL VOC SOIL CONTAMINATION HAS LIKELY VOLATILIZED OUT OF THE SOIL (WHERE IT WOULD HAVE BEEN
RAPIDLY PHOTOOXIDIZED) AND CONTAMINANTS ARE NOT CONTINUING TO LEACH OUT OF THE SOILS.  THIS
ASSUMPTION IS SUPPORTED BY THE FATE AND TRANSPORT ANALYSIS AND THE FACT THAT THE HIGHEST PLUME
CONCENTRATIONS ARE FOUND AT A DEPTH OF 40 TO 50 FEET WITHIN THE AQUIFER.  THE ORGANICS MAY HAVE
PERCOLATED THROUGH THE UNSATURATED AND SATURATED ZONES AS A SEPARATE PHASE MATERIAL (DNAPLS) TO



EVENTUALLY LOCATE ON TOP OF THE RELATIVELY IMPERMEABLE ZONES (E.G., TILL UNITS) WITHIN THE
AQUIFER.  THE DNAPLS MAY CONTINUE TO ACT AS "SECONDARY SOURCES" OF GROUNDWATER CONTAMINATION,
SLOWLY RELEASING CONTAMINATION INTO THE GROUNDWATER THROUGH DISSOLUTION.

B. ORDNANCE

HISTORICALLY, MCCHORD AFB ORDNANCE HAS BEEN TRANSFERRED TO FORT LEWIS FOR DISPOSAL.  HOWEVER,
LIMITED ORDNANCE DISPOSAL OCCURRED SPORADICALLY AT SITE 26 BETWEEN THE MID-1940S TO THE
MID-1960S.

MOST OF THE MATERIAL DISPOSED OF AT SITE 26 WAS DETONATED WITH A SURPLUS CHARGE SUFFICIENT TO
COMPLETELY OXIDIZE THE FOLLOWING ORDNANCE EXPLOSIVES AND PROPELLANTS AND THEIR CASINGS:
NITROCELLULOSE (GUNPOWDER), 2,4,6-TRINITROTOLUENE (TNT), AND HEXAHYDRO-1,3,5-TRINITRO-5-TRIALINE
(RDX).  THE ORDNANCE DISPOSAL METHOD (I.E., OPEN DETONATION) USED GENERALLY ENSURED COMPLETE
DESTRUCTION OF THE EXPLOSIVE MATERIALS.  ORDNANCE WAS STACKED IN A CONTAINING HOLE AND COVERED
WITH HIGH EXPLOSIVE.  DETONATION FROM THE TOP USING AN EXCESS CHARGE WOULD CONVERT THE EXPLOSIVE
COMPOUNDS IN THE RESULTING FIREBALL INTO PRIMARY OXIDES OF HYDROGEN, NITROGEN, AND CARBON.

A GEOPHYSICAL SURVEY WAS CONDUCTED FOR RESIDUAL DEBRIS REMAINING FROM ORDNANCE DISPOSAL. 
ORDNANCE MATERIAL FOUND INCLUDED .30 AND .50 CALIBER BLANK AMMUNITION, NOSE FUSES FOR 2.75 HIGH
EXPLOSIVE MK-1 WARHEADS, SPENT .50 CALIBER BULLETS, ONE 30 MM CANNON CASING, SEVERAL GRAMS OF
EXPLOSIVE MATERIAL LOOSE IN THE SOIL, AND OTHER METAL DEBRIS SUCH AS SMALL CANS AND DRUMS.  THE
SMALL QUANTITY OF MATERIAL RECOVERED APPEARS TO CONFIRM THE ASSUMPTION OF COMPLETE DESTRUCTION,
AND THE IMPACT OF ANY RESIDUES IS PRESUMED TO BE INSIGNIFICANT.

C. RADIONUCLIDES

SOIL AND GROUNDWATER SAMPLES COLLECTED IN VICINITY OF SITE 35 WERE ANALYZED FOR RESIDUAL
CONTAMINATION RESULTING FROM WELL DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTEWATER.  SAMPLES WERE
ANALYZED FOR THE FOLLOWING RADIOACTIVE PARAMETERS: GROSS ALPHA, GROSS BETA, AND GAMMA RAY SCAN. 
RESULTS OF THE SOIL AND GROUNDWATER ANALYSES ARE PRESENTED IN TABLE 7.

EACH OF THE RADIOACTIVE ISOTOPES IDENTIFIED IS A NATURALLY OCCURRING LINK IN THE DEGRADATION
CHAINS: POTASSIUM 40, THORIUM (TH) 228 AND 232, AND RADIUM (RA) 226.  THE REPORTED LEVELS OF RA
226, WHICH ALONG WITH KRYPTON (KR) 85 AND STRONTIUM (ST) 90, WERE REPORTED AS POSSIBLY DISPOSED
AT SITE 35, COULD NOT BE COMPARED TO ANY READILY AVAILABLE BACKGROUND LEVEL.  HOWEVER, THE
LEVELS ARE BELOW THE EPA CLEANUP STANDARD OF 5 PICOCURIES PER GRAM FOR INACTIVE URANIUM
PROCESSING SITES (40 CFR 192.12).



#SSR
VI. SUMMARY OF SITE RISKS

THE BASELINE RISK ASSESSMENT CONSIDERED BOTH HUMAN HEALTH AND ECOLOGICAL RISKS.  THE RISK
EVALUATIONS WERE PREPARED IN ACCORDANCE WITH EPA'S RISK ASSESSMENT GUIDANCE FOR SUPERFUND (RAGS)
AND EPA REGION 10 EXPOSURE PARAMETERS (DATED JANUARY 31, 1990).  THE RESULTS OF THE HUMAN HEALTH
RISK ASSESSMENT ARE DISCUSSED BELOW.

A. HUMAN HEALTH RISKS

ADVERSE EFFECTS RESULTING FROM EXPOSURE TO CHEMICAL CONTAMINANTS ARE IDENTIFIED AS EITHER
CARCINOGENIC (I.E., CAUSING THE DEVELOPMENT OF CANCER IN ONE OR MORE TISSUES OR ORGAN SYSTEMS)
OR NONCARCINOGENIC (I.E., DIRECT TOXIC EFFECTS ON ORGAN SYSTEMS, REPRODUCTIVE AND DEVELOPMENTAL
EFFECTS).  IN THE BASELINE RISK ASSESSMENT, RISKS HAVE BEEN ESTIMATED FOR BOTH CURRENT USE AND
FUTURE RESIDENTIAL LAND USE AT AREA D AND THE ALGT.  THE HUMAN RECEPTORS CONSIDERED WERE
OFF-SITE AND ON-SITE RESIDENTS, ON-SITE WORKERS, AND ON-SITE VISITORS.  EXPOSURE CONDITIONS FOR
THESE RECEPTORS WERE ASSUMED TO CORRESPOND TO A WIDE RANGE OF ACTIVITIES INCLUDING RESIDENTIAL,
RECREATIONAL, AND INDUSTRIAL WORK ASSOCIATED WITH AREA D AND THE ALGT.

1. CHEMICALS OF CONCERN

DATA COLLECTED DURING THE RI WERE USED TO IDENTIFY CHEMICALS PRESENT AT THE SITE.  MEDIA SAMPLED
INCLUDED GROUNDWATER, SOILS, SURFACE WATER, AND SEDIMENTS.  ALL CHEMICALS WERE INCLUDED IN THE
ASSESSMENT UNLESS A) THEY WERE NOT DETECTED IN ANY OF THE ABOVE MEDIA; B) TOXICITY REFERENCE
VALUES (I.E., REFERENCE DOSE (RFDS) OR CANCER SLOPE FACTORS) HAVE NOT BEEN DEVELOPED FOR A
CHEMICAL; OR C) THE CHEMICAL WAS IDENTIFIED AS AN ESSENTIAL NUTRIENT.  THE EXCEPTION TO THE
ABOVE CRITERIA WAS CHEMICALS THAT WERE DETECTED IN AT LEAST ONE MEDIUM FOR AT LEAST ONE SITE
ALLOWING FOR THE POSSIBILITY OF MIGRATION BETWEEN MEDIA.  THESE CHEMICALS WERE INCLUDED IN THE
RISK ASSESSMENT AT A CONCENTRATION EQUAL TO HALF OF THEIR RESPECTIVE DETECTION LIMITS (RAGS
GUIDANCE, 1990).

OUT OF 129 CONTAMINANTS FOR WHICH ANALYSIS WAS CONDUCTED IN AREA D EXPOSURE MEDIA, 77 CHEMICALS
WERE MEASURED ABOVE THEIR RESPECTIVE DETECTION LIMITS.  OF THESE 77 CHEMICALS, 18 WERE
DETERMINED IN THE RISK ASSESSMENT TO BE CONTAMINANTS OF CONCERN (COCS) FOR THE RECEPTORS LISTED
ABOVE (SEE TABLES 8 AND 9).  IN THIS CASE, COCS ARE DEFINED AS THOSE WITH POTENTIAL EXPOSURES
PRESENTING A CARCINOGENIC RISK OF GREATER THAN 1 X (10-6) (ONE CHANCE OF EXCESS CANCER IN A
POPULATION OF ONE MILLION) OR A NONCARCINOGENIC HAZARD INDEX GREATER THAN A VALUE OF ONE.  TABLE
8 LISTS CHEMICALS INCLUDED IN THE BASELINE RISK ASSESSMENT BASED ON THE RI DATA AND ABOVE
SCREENING DATA.

FOUR OF THE COCS ARE KNOWN HUMAN CARCINOGENS (BENZENE, VINYL CHLORIDE, ARSENIC, AND CHROMIUM),
EIGHT ARE PROBABLE HUMAN CARCINOGENS (DIELDRIN, METHYLENE CHLORIDE, TRICHLOROETHYLENE, STYRENE,
1,2-DICHLOROETHANE, 4,4-DDT, CHLORDANE, AND BIS(2-ETHYLHEXYL)PHTHALATE) AND THREE ARE POSSIBLE
HUMAN CARCINOGENS (1,1-DICHLOROETHYLENE, 1,1-DICHLOROETHANE, AND BETA-BHC).

2. EXPOSURE ASSESSMENT

A. EXPOSED POPULATIONS: FOR THIS ASSESSMENT, EXPOSURE PATHWAYS WERE EVALUATED FOR FIVE
RECEPTORS: RESIDENTS, LONG-TERM WORKERS, SHORT-TERM WORKERS, ADULT RECREATIONAL VISITORS, AND
CHILD RECREATIONAL VISITORS.  THE EXPOSURE PATHWAYS EVALUATED FOR EACH POPULATION ARE PRESENTED
IN TABLE 9.

POTENTIALLY EXPOSED POPULATIONS INCLUDE ALGT RESIDENTS WHO CONTINUE TO UTILIZE THEIR DRINKING
WATER WELLS OR CHOSE TO INSTALL NEW WELLS.  ALTHOUGH MOST OF THESE RESIDENTS HAVE BEEN



TRANSFERRED TO THE LAKEWOOD WATER DISTRICT WATER SUPPLY SYSTEM, THEIR WELLS HAVE GENERALLY NOT
BEEN ABANDONED.  IF THE CONTAMINATION WERE TO MIGRATE LATERALLY OR TO DEEPER AQUIFERS,
ADDITIONAL RESIDENTS OF ALGT OR MCCHORD AFB WOULD BE SIMILARLY EXPOSED IF WATER SUPPLY WELLS
SCREENED IN THE SHALLOW OR DEEPER AQUIFERS BECAME CONTAMINATED.

B. EXPOSURE POINT CONCENTRATIONS: EXPOSURE POINT CONCENTRATIONS, INCLUDING AVERAGES AND MAXIMA,
WERE DERIVED FOR EACH MEDIUM OF EXPOSURE (SOILS, GROUNDWATER, SURFACE WATER, AND SEDIMENTS) FOR
AS MANY CONTAMINANTS AS WERE DETECTED IN EACH (SEE TABLES 10 THROUGH 12).  GENERALLY, A
REASONABLE MAXIMUM EXPOSURE CONCENTRATION (RME, BASED ON A 95 PERCENT UPPER CONFIDENCE LIMIT ON
THE ARITHMETIC MEAN CONTAMINANT CONCENTRATION) COULD NOT BE ACCURATELY COMPUTED BECAUSE WITH THE
LIMITED NUMBER OF DATA THE RME WAS OFTEN FOUND TO BE GREATER THAN THE MAXIMUM VALUE.  IN THESE
CASES, THE RME CONCENTRATION WAS SET EQUAL TO THE HIGHEST (OR IN SOME CASES, THE ONLY) MEASURED
VALUE.

THE ANALYTICAL RESULTS FOR SOIL WERE AVERAGED FOR ALL THE SAMPLES IN A BORING.  THE HIGHEST
AVERAGE CONCENTRATION, FOR ALL THE BORINGS IN THE SOURCE AREA, WAS THEN SELECTED AS THE EXPOSURE
POINT CONCENTRATION FOR THAT SOURCE AREA.  AS THERE WERE A LIMITED NUMBER OF SAMPLES ANALYZED IN
EACH AREA, THE RME AND AVERAGE VALUES COULD NOT BE ACCURATELY CALCULATED.  FOR THESE COMPOUNDS,
ONLY THE SINGLE ANALYTICAL RESULT WAS USED.

FOR GROUNDWATER, INDIVIDUAL WELLS WERE CHOSEN TO BE REPRESENTATIVE FOR EACH SOURCE AREA,
GENERALLY ON THE BASIS OF PROXIMITY TO THE SITE AND HAVING THE HIGHEST CONCENTRATIONS AMONG THE
WELLS IN THE VICINITY.  FOR VOLATILE ORGANIC COMPOUNDS, THE CONCENTRATIONS FOR EACH SAMPLING
ROUND WERE USED TO DERIVE A MAXIMUM AS WELL AS AN AVERAGE VALUE.  FOR OTHER CONTAMINANTS
(SEMIVOLATILES, METALS, AND PESTICIDES), WHERE ONLY ONE SAMPLING ROUND WAS ANALYZED FOR THESE
ANALYTES, THE MAXIMUM CONCENTRATION DETECTED WAS USED.

FOR CURRENT OFF-SITE RESIDENTIAL EXPOSURES TO GROUNDWATER, WELL W-1C WAS USED TO REPRESENT THE
MAXIMUM CONCENTRATIONS WHICH OCCUR BEYOND THE BASE BOUNDARY.  SINCE THE ONLY ANALYSES FOR
SAMPLES FROM EPA WELL W-1C WERE FOR VOLATILES, CONCENTRATIONS OF OTHER CONTAMINANTS WERE TAKEN
FROM THE RESULTS IN WELL DZ-07, WHICH WAS CONSIDERED THE CLOSEST AND MOST REPRESENTATIVE WELL
ANALYZED FOR THESE CONTAMINANTS.

FOR FUTURE OFF-SITE RESIDENTIAL EXPOSURES, THE HIGHEST CONCENTRATIONS FOUND ON-SITE WERE ASSUMED
(UNDER WORST CASE CONDITIONS) TO BE ADVECTED OFF-SITE.  THE ANALYTICAL RESULTS IN WELL DA-07A
WERE ALSO USED FOR THIS EXPOSURE SCENARIO.

TWO SURFACE WATER BODIES WERE CHOSEN AS WORST CASE EXPOSURE POINTS:  EMERSON LAKE FOR OFF-SITE
RESIDENTS AND WHITMAN LAKE FOR ON-SITE.  THE ONLY DATA AVAILABLE FOR SURFACE WATER AND SEDIMENTS
WAS FOR TCE AND THE 1,2-DCE ISOMER.  BOTH AVERAGE AND MAXIMUM EXPOSURE CONCENTRATIONS WERE
DEVELOPED BASED ON DIFFERENT SAMPLING ROUNDS.

CONTAMINANTS IN SOIL, GROUNDWATER, OR SEDIMENTS AND SURFACE WATER MAY ENTER THE ATMOSPHERE BY
EITHER VOLATILIZATION OR THROUGH DISTURBANCES WHICH SUSPEND PARTICULATE MATTER.  AIR MODELING
WAS PERFORMED USING THE TECHNIQUES OUTLINED IN THE SUPERFUND EXPOSURE ASSESSMENT MANUAL TO
ESTIMATE VAPOR AND PARTICULATE INHALATION EXPOSURE CONCENTRATIONS.  THESE CONCENTRATIONS ARE
SUMMARIZED IN THE HUMAN HEALTH RISK ASSESSMENT, NOVEMBER 1990.

C. CHEMICAL INTAKE BY EXPOSURE PATHWAY: CHEMICAL INTAKES (MG/KG-DAY) WERE ESTIMATED FOR EACH
EXPOSURE PATHWAY USING THE EXPOSURE POINT CONCENTRATIONS AND OTHER EXPOSURE PARAMETERS, SUCH AS
SOIL AND WATER INGESTION RATES, BODY WEIGHTS, AND EXPOSURE FREQUENCIES AND DURATIONS.
PATHWAY-SPECIFIC EQUATIONS FROM THE RAGS GUIDANCE WERE USED TO ESTIMATE CHEMICAL INTAKES.



3. TOXICITY ASSESSMENT

FOR CARCINOGENIC CHEMICALS, SLOPE FACTORS ARE ESTIMATED USING A CONSERVATIVE MATHEMATICAL MODEL
WHICH ESTIMATES THE RELATIONSHIP BETWEEN EXPERIMENTAL EXPOSURES (I.E., DOSES) AND THE
DEVELOPMENT OF CANCER (I.E., RESPONSE) THAT IS DERIVED FROM HUMAN OR ANIMAL STUDIES.  SINCE
THERE IS MUCH UNCERTAINTY IN THE DOSE-RESPONSE VALUES GENERATED USING THIS PROCEDURE, THE UPPER
95 PERCENT CONFIDENCE LIMIT OF THE SLOPE OF THE DOSE-RESPONSE CURVE IS NORMALLY USED IN DERIVING
THE SLOPE FACTOR.

FOR NON-CARCINOGENIC CHEMICALS, REFERENCE DOSES (RFDS) ARE USED AS BENCHMARKS FOR TOXIC
ENDPOINTS OF CONCERN.  THE GOAL IN DEVELOPING AN RFD IS TO IDENTIFY THE HIGHEST
NO-OBSERVED-ADVERSE-EFFECT-LEVEL (NOAEL) OR THE LOWEST-OBSERVED-ADVERSE-EFFECT-LEVEL (LOAEL)
FROM WELL DESIGNED HUMAN OR ANIMAL STUDIES.  ONE OR MORE ORDER-OF MAGNITUDE UNCERTAINTY FACTORS
ARE INCORPORATED TO ADJUST THIS LEVEL BASED ON THE FOLLOWING CONSIDERATIONS: (1) THE DURATION OF
THE EXPERIMENTAL EXPOSURE, (2) EFFECTS ELICITED (IF ANY), (3) EXTRAPOLATION OF THE DATA TO OTHER
SPECIES (I.E., INTERSPECIES VARIABILITY, SUCH AS EXTRAPOLATION TO HUMANS), AND (4) SENSITIVE
SUBGROUPS (I.E., INTRASPECIES VARIABILITY).  ADDITIONAL MODIFYING FACTORS VARYING BETWEEN A
VALUE OF 1 AND 10 MAY ALSO BE INCORPORATED IN THE DERIVATION OF THE RFD IF ADDITIONAL
CONSIDERATIONS ARE NECESSARY.

RFDS AND SLOPE FACTORS FOR THE AREA D RISK ASSESSMENT WERE TAKEN FROM EPA'S COMPUTERIZED
INTEGRATED RISK INFORMATION SYSTEM (IRIS); HEALTH EFFECTS ASSESSMENT

SUMMARY TABLES (HEAST); DRINKING WATER HEALTH ADVISORIES; OR PERSONAL COMMUNICATION WITH EPA
REGION 10 RISK ASSESSMENT STAFF.

4. RISK CHARACTERIZATION

A. CANCER RISK: CARCINOGENIC RISK IS ESTIMATED AS THE INCREMENTAL PROBABILITY OF AN INDIVIDUAL
DEVELOPING CANCER ABOVE THE NORMAL BACKGROUND POPULATION INCIDENCE OVER A LIFETIME AS A RESULT
OF EXPOSURE TO A CHEMICAL EITHER KNOWN OR SUSPECTED TO CAUSE CANCER.  TO ESTIMATE CANCER RISK,
SLOPE FACTORS ARE COMBINED WITH SITE EXPOSURE INFORMATION TO ESTIMATE THE INCREMENTAL CANCER
RISK, WHICH REPRESENTS A PROBABILITY OF CONTRACTING CANCER, AND WHICH IS USUALLY EXPRESSED IN
SCIENTIFIC NOTATION (E.G., 1 X (10-4) OR 1-04).  AN EXCESS LIFETIME CANCER RISK OF 1 X (10-4)
INDICATES THAT, AS A PLAUSIBLE UPPERBOUND, AN INDIVIDUAL HAS A ONE IN TEN THOUSAND CHANCE OF
DEVELOPING CANCER IN A LIFETIME AS A RESULT OF SITE-RELATED EXPOSURE TO A CARCINOGEN.

FOR KNOWN OR SUSPECTED CARCINOGENS, ACCEPTABLE EXPOSURE LEVELS ARE GENERALLY CONCENTRATION
LEVELS THAT REPRESENT AN EXCESS UPPERBOUND LIFETIME CANCER RISK TO AN INDIVIDUAL OF BETWEEN 1 X
(10-4) AND 1 X (10-6) USING INFORMATION ON THE RELATIONSHIP BETWEEN DOSE AND RESPONSE (NCP
1990).

B. NON-CANCER RISK: FOR NON-CARCINOGENS, THE MEASURE USED TO DESCRIBE THE POTENTIAL FOR TOXICITY
IN AN INDIVIDUAL IS NOT EXPRESSED AS A PROBABILITY.  THE POTENTIAL FOR NON-CARCINOGENIC EFFECTS
IS EVALUATED BY COMPARING AN EXPOSURE LEVEL OVER A SPECIFIED PERIOD (E.G., LIFETIME) WITH A
REFERENCE DOSE DERIVED FOR A SIMILAR EXPOSURE PERIOD.  THIS RATIO OF EXPOSURE TO TOXICITY IS
CALLED A HAZARD QUOTIENT.  THE HAZARD INDEX (HI) IS THE SUM OF MORE THAN ONE HAZARD QUOTIENT FOR
MULTIPLE SUBSTANCES AND/OR MULTIPLE EXPOSURE PATHWAYS.  POTENTIAL NON-CARCINOGENIC EFFECTS MAY
BE OF CONCERN IF THE HI EXCEEDS UNITY (I.E., HI GT 1).

C. HUMAN HEALTH RISK CHARACTERIZATION SUMMARY

A QUANTITATIVE SUMMARY OF THE MAXIMUM RISKS FOR CANCER RISKS AND HAZARD INDICES IDENTIFIED FOR
CONTAMINANTS OF CONCERN OVER ALL RECEPTORS, SITES AND LAND USE SCENARIOS IS PRESENTED IN TABLES



13A AND 13B, RESPECTIVELY.  CRITICAL RECEPTORS AND ASSOCIATED SITES ARE ALSO PRESENTED.

TABLE 14 SUMMARIZE THE MAXIMUM ESTIMATED RISK FOR BOTH CARCINOGENIC AND NONCARCINOGENIC EFFECTS. 
THE CUMULATIVE RISK INCLUDES GROUNDWATER INGESTION AND VOLATILE INHALATION, AND ASSUMES EXPOSURE
TO THE HIGHEST LEVEL OF CONTAMINATION FOR EACH CONTAMINANT FOUND WITHIN THE SHALLOW UNCONFINED
AQUIFER.  THIS CUMULATIVE RISK RECOGNIZES THAT THE CONTAMINATION IS LIKELY TO MIGRATE WITHIN THE
PLUME AND ASSUMES THAT, FOR A FUTURE USE SCENARIO, A SINGLE DRINKING WATER PRODUCTION WELL COULD
DRAW CONTAMINATION FROM A LARGE PORTION OF THE CONTAMINANT PLUME.  THE HIGHEST RISKS IN THE RISK
ASSESSMENT TENDED TO BE ASSOCIATED WITH THE FUTURE ON-SITE RESIDENTIAL SCENARIO.  ALTHOUGH THIS
LAND USE SCENARIO IS NOT CONSIDERED LIKELY GIVEN THAT THE EXISTING USE OF AREA D WILL PROBABLY
NOT CHANGE, REMEDIATION OF THE GROUNDWATER IS REQUIRED UNDER THE NCP TO RESTORE BENEFICIAL USES
OF THE DRINKING WATER AQUIFER.  ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS
SITE, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS ROD, MAY PRESENT AN
IMMINENT AND SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

5. UNCERTAINTY

MAJOR COMPONENTS OF THE ASSESSMENT WHICH DECREASED THE CERTAINTY OF THE RESULTS WERE (1) THE
TOXICITY REFERENCE VALUES USED, AND THE LACK OF VALUES FOR SEVERAL CHEMICALS; (2) LIMITATIONS IN
CONTAMINANT CONCENTRATION DATA FOR SOILS, GROUNDWATER, AND SURFACE WATER; (3) THE INCLUSION OF
CONCENTRATIONS AT A LEVEL OF ONE-HALF THE DETECTION LIMIT FOR MANY CHEMICALS; AND (4) THE USE OF
A NUMBER OF ASSUMPTIONS TO ESTABLISH EXPOSURE PARAMETERS IN COMPUTING CHEMICAL INTAKES.

DUE TO THE UNCERTAINTY IN THESE AND OTHER AREAS, CONSERVATIVE ASSUMPTIONS WERE MADE IN ORDER TO
ENSURE PROTECTION OF HUMAN HEALTH.  CANCER AND NON-CANCER RISK ESTIMATES MUST BE CAREFULLY
INTERPRETED, PARTICULARLY WHEN EVALUATING NON-CARCINOGENIC EFFECTS WHERE UNCERTAINTY FACTORS OF
2 TO 3 ORDERS OF MAGNITUDE ARE USED IN DOSE-RESPONSE ASSESSMENTS.

B. ENVIRONMENTAL RISKS

1. CHEMICALS OF CONCERN

SEVEN WETLANDS AND PONDS IN AREA D ARE FED BY GROUNDWATER AND SURFACE WATER.  THE BASELINE
ECOLOGICAL RISK ASSESSMENT EVALUATED OTHER CHEMICALS WHICH MAY BE AFFECTING THE AQUATIC AND
TERRESTRIAL BIOTA OF THIS AREA.  BASED ON THE RESULTS OF THE GROUNDWATER AND SOIL SAMPLING
EFFORT, SAMPLES OF POND SURFACE WATER AND SEDIMENTS WERE ANALYZED FOR 23 ORGANIC CHEMICALS AND
13 METALS USING ANALYTICAL TECHNIQUES WHICH PROVIDED THE LOWEST POSSIBLE DETECTION LIMITS.  IN
THESE SAMPLES, SIX PESTICIDES (4,4'-DDT; 4,4'-2,2-BIS(PARA-CHLOROPHENYL)-BI-DICHLOROETHANE
(4,4'DDD)); 4,4'-DICHLORODIPHENYLETHANE (4,4-DDE)); ENDRIN KETONE; DIELDRIN; AND CHLORDANE),
THREE ORGANIC CHEMICALS (TCE, CIS-1,2-DCE, AND TRANS-1,2-DCE), AND THREE METALS (COPPER, LEAD,
AND ZINC) WERE FOUND ABOVE DETECTION LIMITS.

2. EXPOSURE ASSESSMENT

THE ECOLOGICAL RISK ASSESSMENT CONSIDERED THE RISKS TO ANIMALS AND PLANTS RESULTING FROM
EXPOSURE TO THE CONTAMINATED SURFACE WATER AND SEDIMENT.  THE ASSESSMENT WAS PERFORMED IN
SEVERAL PHASES DESCRIBED BELOW:

A.   POTENTIAL CONTAMINANT EXPOSURE ROUTES FROM THE (POTENTIAL WASTE DISPOSAL AREA) SOURCE TO
BIOTA THAT RESIDE AT THE SITE WERE DEFINED.

B.   PLANTS, TERRESTRIAL ANIMALS, AND AQUATIC ORGANISMS THAT MAY POTENTIALLY BE EXPOSED TO
CONTAMINANTS WERE IDENTIFIED.



C.   THE RISK ASSESSMENT FOR THE SITE WAS PERFORMED.  BECAUSE OF THE NUMBER OF CHEMICALS OF
POTENTIAL CONCERN (81 IN THIS ASSESSMENT), THE TASK WAS DIVIDED INTO TWO PARTS: (1) AN INITIAL
RISK SCREEN TO IDENTIFY THE PRIMARY CHEMICALS AND METALS OF CONCERN; AND (2) A QUANTITATIVE RISK
ASSESSMENT OF THE IDENTIFIED POTENTIALLY HARMFUL CHEMICALS.

BASED ON THE RESULTS OF A SURVEY, TWELVE SPECIES WERE CONSIDERED TO HAVE POTENTIALLY HIGH
EXPOSURE INTENSITY TO CONTAMINANTS IN WETLANDS AND PONDS.  THESE ANIMALS INCLUDE BULLFROG,
PAINTED TURTLE, GREAT BLUE HERON, CANADA GOOSE, MALLARD, WOOD DUCK, RING-BILLED GULL, RIVER
OTTER, MUSKRAT, RACCOON, BEAVER, AND COYOTE.  FOR THIS GROUP, POTENTIAL EXPOSURE TO
CONTAMINATION WAS CONSIDERED HIGH PRIMARILY BECAUSE OF THEIR DIVERSE FEEDING HABITS, CONTACT
WITH WETLAND SEDIMENTS, OR DURATION OF EXPOSURE IN THE WETLANDS AND PONDS.

3. RISK CHARACTERIZATION AND SUMMARY

MEASURED MAXIMUM CONCENTRATIONS OF THE CHEMICALS FOUND IN THE SURFACE WATER AND MAXIMUM
CALCULATED CONCENTRATIONS IN INTERSTITIAL WATER (AS PARTITIONED FROM THE MAXIMUM SEDIMENT
CONCENTRATIONS) WERE COMPARED TO THOSE CONCENTRATIONS THAT ARE EXPECTED TO CAUSE CHRONIC
(LONG-TERM, NON-LETHAL) EFFECTS TO BIOTA.  ONLY THOSE CHEMICALS EXPECTED TO CAUSE CHRONIC
TOXICITY WERE EVALUATED IN THE FULL RISK ASSESSMENT.  THESE CHEMICALS ARE CHLORDANE, 4,4'-DDT,
4,4'-DDD, 4,4'-DDE, DIELDRIN, ENDRIN KETONE, COPPER, LEAD, AND ZINC.

THE SIX PESTICIDES AND THREE METALS LISTED ABOVE WERE QUANTITATIVELY EVALUATED TO ASSESS THE
RISK FIRST FOR ALL AQUATIC (AND TERRESTRIAL) BIOTA, AND THEN FOR SPECIES EXPECTED TO EXIST IN
AREA D/ALGT WETLANDS AND PONDS.  CONCENTRATIONS OF INTERSTITIAL WATER IN SEDIMENTS WERE
ESTIMATED USING CONSERVATIVE ASSUMPTIONS.  DUCK POND, AND CARTER AND WHITMAN LAKES, CONTAINED
4,4'-DDT IN SEDIMENTS, AND, THEREFORE, INTERSTITIAL WATER CONCENTRATIONS THAT MAY POSE CHRONIC
TOXICITY TO INVERTEBRATES, ALTHOUGH THE CONCENTRATIONS IN CARTER AND WHITMAN LAKES IMPACT LESS
THAN 5 PERCENT OF THE SPECIES.  CARTER AND WHITMAN LAKES CONTAINED ZINC IN SEDIMENTS AND
INTERSTITIAL WATER CONCENTRATIONS WHICH ALSO POSE CHRONIC TOXICITY TO INVERTEBRATES. 
ADDITIONALLY, WHITMAN LAKE SURFACE WATER CONCENTRATION OF ZINC MAY POSE ACUTE RISK TO
APPROXIMATELY 17 PERCENT OF SPECIES.  BAXTER LAKE SURFACE WATER MAY POSE AN ACUTE AND CHRONIC
RISK TO INVERTEBRATES DUE TO COPPER AND ZINC.  ESTIMATED CONCENTRATIONS OF CHLORDANE IN DUCK
POND INTERSTITIAL WATER PRESENT POTENTIAL ACUTE TOXICITY AND POTENTIAL CHRONIC TOXICITY TO
NEARLY ALL INVERTEBRATES.  A SUMMARY OF THESE CHEMICALS POTENTIALLY CAUSING A RISK IS LISTED
BELOW:

SURFACE WATER

       ! COPPER: BAXTER LAKE
       ! ZINC: BAXTER LAKE, CARTER LAKE, AND WHITMAN LAKE

SEDIMENT

       ! CHLORDANE: DUCK POND
       ! DDT: DUCK POND, CARTER LAKE, AND WHITMAN LAKE

4. UNCERTAINTY

SOURCES OF UNCERTAINTY IN THE ECOLOGICAL RISK ASSESSMENT INCLUDE: (1) THE ANALYTICAL DATA FOR
CHEMICALS IN GROUNDWATER, SURFACE WATER AND SEDIMENTS; (2) THE TOXICITY DATA BASES (I.E., LC 50
AND ACR VALUES); (3) ESTIMATES OF INTERSTITIAL WATER CONCENTRATIONS FROM SEDIMENT
CONCENTRATIONS; (4) MEASUREMENT OF LAKE SPECIFIC WATER QUALITY PARAMETERS (E.G., HARDNESS); AND
(5) ESTIMATES OF WILDLIFE SEDIMENT INGESTION.  BECAUSE CONSERVATIVE PARAMETERS WERE USED
THROUGHOUT THE ECOLOGICAL RISK ASSESSMENT PROCESS, IT IS EXPECTED THAT THE RISKS ARE OVERSTATED.
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VII. DESCRIPTION OF ALTERNATIVES

A. SOIL, SURFACE WATER, AND SEDIMENT

BASED ON THE HUMAN HEALTH AND ECOLOGICAL BASELINE RISK ASSESSMENT, THE LEVELS OF CONTAMINATION
IN THE SOIL, SURFACE WATER, AND SEDIMENT WILL NOT RESULT IN UNACCEPTABLE EXPOSURE TO HAZARDOUS
SUBSTANCES.  THEREFORE, IT WAS DETERMINED THAT NO REMEDIAL ACTION IS NECESSARY FOR SOIL, SURFACE
WATER, OR SEDIMENT TO ENSURE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, AND NO REMEDIAL
ALTERNATIVES WERE CONSIDERED OR DEVELOPED.  HOWEVER, GROUNDWATER CONTAMINATION DOES EXCEED MCLS
AND FOUR REMEDIAL ALTERNATIVES WERE EVALUATED IN THE FEASIBILITY STUDY FOR THE CLEAN-UP OF THE
GROUNDWATER.  A DESCRIPTION OF THESE ALTERNATIVES AND THE APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS) THAT APPLY ARE CONTAINED IN THE FOLLOWING SECTION.

B. GROUNDWATER ALTERNATIVES

THE FOUR REMEDIAL ALTERNATIVES INCLUDE TWO COMMON FEATURES:

(1) GROUNDWATER MONITORING

A LONG-TERM MONITORING PROGRAM WOULD BE INSTITUTED USING BOTH ON- AND OFF-SITE WELLS TO MEASURE
THE EFFECTIVENESS OF THE REMEDIAL ACTION DURING IMPLEMENTATION.

IF ADDITIONAL EXISTING PRIVATE DRINKING WATER WELLS ARE FOUND TO BE POTENTIALLY AFFECTED BY THE
CONTAMINANT PLUME, REMAINING RESIDENTS OF ALGT WILL BE OFFERED CONNECTIONS TO THE LAKEWOOD WATER
DISTRICT SUPPLY SYSTEM.  THE AIR FORCE WILL UPDATE THE AFFECTED COMMUNITIES AS THE REMEDIAL
ACTION PROGRESSES AND MONITOR THE CONTAMINATED PRIVATE WELLS.

(2) INSTITUTIONAL CONTROLS

ADMINISTRATIVE AND INSTITUTIONAL CONTROLS WILL INCLUDE PROVISIONS FOR PERMANENT ALTERNATE WATER
SUPPLY, ACCESS RESTRICTIONS, NOTIFICATION TO APPROPRIATE AGENCIES, AND PUBLIC AWARENESS.  IN
ADDITION, APPROPRIATE CONTROLS WOULD BE DESCRIBED IN A RESTRICTIVE COVENANT ON THE AREA D
PROPERTY AND WOULD BE RECORDED WITH THE REGISTER OF DEEDS FOR PIERCE COUNTY.  THIS RESTRICTIVE
COVENANT WOULD RUN WITH THE LAND AND BE BINDING ON MCCHORD'S SUCCESSORS AND ASSIGNS.  ALTHOUGH
THE BASELINE RISK ASSESSMENT DETERMINED THAT NO UNACCEPTABLE RISK EXISTS IN THE SOIL FOR FUTURE
RESIDENTIAL USE, MCCHORD AFB DIRECTIVES WOULD SPECIFICALLY PROHIBIT FUTURE DEVELOPMENT OF
LANDFILLS 5, 6, 7, AND 39 FOR HUMAN HABITATION, AS AN ADDED PRECAUTION.  THE MCCHORD AFB
DIRECTIVES WOULD ALSO RESTRICT THE USES OF SHALLOW GROUNDWATER WITHIN AREA D.

1. NO ACTION (MONITORING ONLY)

THE NCP REQUIRES THAT THE "NO ACTION" ALTERNATIVE BE CONSIDERED FOR EVERY SITE TO DETERMINE A
BASELINE AGAINST WHICH OTHER REMEDIAL ALTERNATIVES CAN BE MEASURED.  UNDER THIS ALTERNATIVE, NO
REMEDIAL ACTIONS WOULD BE TAKEN BEYOND THOSE ALREADY IN PLACE (I.E., PROVIDING AN ALTERNATIVE
WATER SUPPLY TO RESIDENTS WITH CONTAMINATED WELLS).

MONITORING WOULD BE IMPLEMENTED ONLY TO EVALUATE CHANGES IN THE CONTAMINANT PLUME.

2. ONE GROUNDWATER EXTRACTION SYSTEM, ONE CARBON ADSORPTION TREATMENT FACILITY, AND
IRRIGATION/RECHARGE OF TREATED GROUNDWATER

THE PURPOSE OF THIS ALTERNATIVE IS TO CREATE A HYDROLOGIC BARRIER TO PREVENT FURTHER OFF-BASE
MIGRATION OF CONTAMINATED GROUNDWATER AT CONCENTRATIONS ABOVE THE MCLS AND CONTAIN THE



CONTAMINATED PLUME ON-SITE.  THE ALTERNATIVE CONSISTS OF A SINGLE EXTRACTION SYSTEM THAT WILL
EXTRACT THE CONTAMINATED GROUNDWATER FROM ONE OR MORE WELLS LOCATED NEAR THE WESTERN PROPERTY
BOUNDARY OF MCCHORD AFB.  THE EXTRACTED GROUNDWATER WOULD BE PUMPED TO A SINGLE MULTI-BED CARBON
ADSORPTION FACILITY FOR TREATMENT. ASSUMING A FLOWRATE OF 100 GALLONS PER MINUTE (GPM) AND AN
INFLUENT TCE CONCENTRATION OF 10 UG/L, THE CARBON ADSORPTION UNIT SHOULD TREAT THE TCE TO LESS
THAN 0.1 UG/L.

THE CARBON ADSORPTION SYSTEM WOULD BRING THE CONTAMINATED GROUNDWATER INTO DIRECT CONTACT WITH
ACTIVATED CARBON BY PASSING THE WATER THROUGH THE BEDS OF CARBON.  THE ACTIVATED CARBON
SELECTIVELY ADSORBS HAZARDOUS ORGANIC CHEMICALS.  USED CARBON WOULD BE RECYCLED THROUGH
COMBUSTION OFF-SITE AT A FACILITY OPERATING IN COMPLIANCE WITH EPA'S OFF-SITE DISPOSAL POLICY.

THE TREATED GROUNDWATER WOULD BE TESTED FOR COMPLIANCE WITH THE EFFLUENT STANDARDS.  DEPENDING
ON THE SEASON OF THE YEAR, TREATED GROUNDWATER WOULD EITHER BE USED FOR IRRIGATION OF THE GOLF
COURSE OR WOULD BE RECHARGED BACK TO THE GROUND INTO A PASSIVE RECHARGE SYSTEM DOWNGRADIENT OF
THE EXTRACTION WELL.  THE EXACT NUMBER AND LOCATION OF EXTRACTION WELLS AND RECHARGE SYSTEMS
WOULD BE DETERMINED DURING DESIGN.

UNDER ALTERNATIVE 2, FURTHER OFF-BASE MIGRATION OF THE PLUME WOULD BE PREVENTED.  HOWEVER, THE
PLUME WOULD NOT BE REMEDIATED ON BASE AND WOULD REMAIN IN THE UNCONFINED AQUIFER ON BASE FOR THE
FORESEEABLE FUTURE.

THE REASONABLE MAXIMUM EXPOSURE (RME) FOR THE OFF-BASE RESIDENT AFTER REMEDIATION UNDER THIS
SCENARIO PRESENTS A COMBINED RESIDUAL RISK AT REMEDIATION GOALS FOR ALL SITE-RELATED
CONTAMINANTS AND ALL PATHWAYS OF 1E-05 (CARCINOGENIC RISK) AND A HAZARD INDEX OF 0.04
(NON-CARCINOGENIC RISK).  THE RESIDUAL RISK FOR A FUTURE USE ON-BASE RESIDENT WOULD BE EQUAL TO
THE BASELINE RISK OF 2E-04 (CARCINOGENIC RISK) AND A HAZARD INDEX OF 1.01 (NONCARCINOGENIC
RISK).

3. THREE GROUNDWATER EXTRACTION SYSTEMS, TWO CARBON ADSORPTION TREATMENT FACILITIES, AND
IRRIGATION/RECHARGE OF TREATED GROUNDWATER

THE PURPOSE OF THIS ALTERNATIVE WOULD BE TO CREATE A HYDROLOGIC BARRIER TO PREVENT FURTHER
OFF-BASE MIGRATION OF CONTAMINANTS AT CONCENTRATIONS ABOVE THE MCLS AND TO TREAT THE MOST
CONTAMINATED GROUNDWATER BENEATH THE AREA D SITE.  THIS ALTERNATIVE EXPECTS TO REMEDIATE THE
CONTAMINATED PLUME OFF-SITE AND ON-SITE.

THIS ALTERNATIVE CONSISTS OF THREE GROUNDWATER EXTRACTION SYSTEMS, EACH CONSISTING OF ONE OR
MORE WELLS: ONE LOCATED NEAR THE WESTERN PROPERTY BOUNDARY OF MCCHORD AFB; ONE LOCATED IN THE
NORTH PORTION OF THE CONTAMINANT PLUME; AND ONE LOCATED NEAR SITES 5 AND 39.  THE EXTRACTED
GROUNDWATER WOULD BE PUMPED TO TWO MULTI-BED CARBON ADSORPTION FACILITIES FOR TREATMENT.
ASSUMING A FLOW RATE OF 100 GPM AND AN INFLUENT TCE CONCENTRATION OF 8 UG/L, THE CARBON
ADSORPTION UNIT AT TREATMENT PLANT 1 (NEAR THE WESTERN PROPERTY BOUNDARY OF MCCHORD AFB) SHOULD
TREAT THE TCE TO LESS THAN 0.1 UG/L.  ASSUMING A FLOWRATE OF 200 GPM AND AN INFLUENT TCE
CONCENTRATION OF 48 UG/L, THE CARBON ADSORPTION UNIT AT TREATMENT PLANT 2 (NEAR SITES 5 AND 39)
SHOULD TREAT THE TCE TO LESS THAN 0.1 UG/L.

THE TREATED GROUNDWATER WOULD THEN BE TESTED FOR COMPLIANCE WITH THE EFFLUENT STANDARDS. 
DEPENDING ON THE SEASON OF THE YEAR, TREATED GROUNDWATER FROM TREATMENT PLANT 1 WOULD EITHER BE
USED FOR IRRIGATION AT THE WHISPERING FIRS GOLF COURSE WOULD BE RECHARGED BACK TO THE GROUND
INTO A RECHARGE SYSTEM DOWNGRADIENT OF THE EXTRACTION WELL.  THE EXACT NUMBER AND LOCATION OF
EXTRACTION WELLS AND RECHARGE SYSTEMS WOULD BE DETERMINED DURING DESIGN.

THE TREATED GROUNDWATER FROM TREATMENT PLANT 2 WOULD BE RECHARGED BACK TO THE GROUND THROUGH



UPGRADIENT RECHARGE TRENCHES OR WELLS TO FURTHER ENHANCE GROUNDWATER CLEANUP BY FLUSHING THE
TREATED GROUNDWATER THROUGH THE DEEPER ZONES OF THE CONTAMINATED AQUIFER WHERE AREAS OF HIGHER
CONCENTRATIONS OF TCE AND DCE MAY EXIST.  THE EXACT NUMBER AND LOCATION OF EXTRACTION WELLS AND
RECHARGE SYSTEMS WOULD BE DETERMINED DURING DESIGN.  UNDER ALTERNATIVE 3, REMEDIATION OF AREA
D/ALGT CONTAMINATED GROUNDWATER PLUME IS EXPECTED TO REQUIRE A MINIMUM OF 50 YEARS.

THE REASONABLE MAXIMUM EXPOSURE (RME) FOR THE OFF-BASE RESIDENT AFTER REMEDIATION UNDER THIS
SCENARIO PRESENTS A COMBINED RESIDUAL RISK OF 1E-05 (CARCINOGENIC RISK) AND A HAZARD INDEX OF
0.04 (NON-CARCINOGENIC RISK) AFTER ACHIEVING REMEDIATION GOALS FOR ALL SITE-RELATED CONTAMINANTS
AND ALL PATHWAYS.

4. THREE GROUNDWATER EXTRACTION SYSTEMS, TWO CARBON ADSORPTION TREATMENT FACILITIES WITH THE
ADDITION OF BIOREMEDIATION, AND IRRIGATION/RECHARGE OF TREATED GROUNDWATER

THE GROUNDWATER EXTRACTION AND CARBON TREATMENT SCHEMES FOR THIS ALTERNATIVE ARE THE SAME AS
ALTERNATIVE 3.  HOWEVER, AT THE CARBON TREATMENT FACILITY LOCATED IN THE VICINITY OF SITES 5 AND
39, A SUPPLEMENTAL BIOLOGICAL TREATMENT SYSTEM WOULD ADD NUTRIENTS AND OXYGEN TO THE TREATED
GROUNDWATER.  NUTRIENTS AND OXYGEN MAY STIMULATE THE GROWTH OF BACTERIA IN GROUNDWATER WHICH ARE
CAPABLE OF BREAKING DOWN TCE AND DCE.  FIVE WELLS WOULD RECHARGE THE NUTRIENT-RICH GROUNDWATER
INTO THE AREA OF THE PLUME WITH THE HIGHEST CONCENTRATIONS OF CONTAMINANT.

IN-PLACE BIOREMEDIATION TECHNOLOGY IS A DEVELOPING INNOVATIVE TECHNOLOGY AND ITS RELIABILITY IS
NOT KNOWN.  THEREFORE, EXPERIMENTAL TESTING WOULD BE NECESSARY TO DETERMINE ITS EFFECTIVENESS
WITHIN AREA D/ALGT.  THE USE OF THIS TECHNOLOGY HAS BEEN LIMITED TO RELATIVELY SMALL AREAS DUE
TO THE DIFFICULTIES INVOLVED IN DELIVERING NUTRIENTS AND OXYGEN-RICH WATER TO THE CONTAMINATED
AREAS.  TREATMENT OF AN ENTIRE PLUME IS NOT CONSIDERED FEASIBLE.  IN ADDITION, THE SUCCESS OF
BIOREMEDIATION IS QUESTIONABLE FOR THE RELATIVELY LOW LEVELS OF VOC-CONTAMINATION (E.G., 70 UG/L
TCE MAXIMUM) FOUND AT THE AREA D/ALGT SITE.

UNDER ALTERNATIVE 4, REMEDIATION OF THE CONTAMINATED GROUNDWATER PLUME MAY BE LESS THAN 50
YEARS, BUT SIGNIFICANT ADDITIONAL RESEARCH AND PILOT TESTING WOULD BE REQUIRED TO DEMONSTRATE
THIS.

THE REASONABLE MAXIMUM EXPOSURE (RME) FOR THE OFF-BASE RESIDENT AFTER REMEDIATION UNDER THIS
SCENARIO PRESENTS A COMBINED RESIDUAL RISK OF 1E-05 (CARCINOGENIC RISK) AND A HAZARD INDEX OF
0.04 (NON-CARCINOGENIC RISK) AFTER ACHIEVING REMEDIATION GOALS FOR ALL SITE-RELATED CONTAMINANTS
AND ALL PATHWAYS.

ARARS IN THE DESCRIPTION OF ALTERNATIVES

THE PRINCIPAL ARARS FOR ALL OF THE GROUNDWATER ALTERNATIVES ABOVE ARE THE FEDERAL CLEAN WATER
ACT (CWA) (33 USC 1251), THE SAFE DRINKING WATER ACT (SDWA) (40 USC 300), THE RESOURCE
CONSERVATION AND RECOVERY ACT (RCRA) (42 USC 6901), THE WATER POLLUTION CONTROL ACT (CHAPTER
90.48 RCW), AND THE STATE OF WASHINGTON MODEL TOXICS CONTROL ACT (CHAPTER 70.105D RCW).



UNDER THE CWA:

(1) STATE ANTI-DEGRADATION REQUIREMENTS/USE CLASSIFICATION REQUIRE EVERY STATE TO CLASSIFY ALL
THE WATER WITHIN ITS BOUNDARIES ACCORDING TO INTENDED USE.  THE AQUIFERS BENEATH AREA D/ALGT,
INCLUDING THE CONTAMINATED UNCONFINED AQUIFER, ARE CLASS II (I.E., DRINKING WATER) AQUIFERS;

(2) CWA SECTION 304 SPECIFIES AMBIENT WATER QUALITY CRITERIA (AWQC) WHICH WERE DEVELOPED FOR THE
PROTECTION OF HUMAN HEALTH AND AQUATIC LIFE.  THE AWQC WERE COMPARED TO CONTAMINANT LEVELS FOUND
IN SURFACE WATERS POTENTIALLY AFFECTED BY AREA D (TABLE 4A) AND ARE DISCUSSED FURTHER IN THE
SECTION ENTITLED ENVIRONMENTAL RISKS; AND

(3) CWA SECTION 301(B) REQUIRES THAT, AT A MINIMUM, ALL DIRECT DISCHARGES MEET TECHNOLOGY-BASED
LIMITS FOR CONVENTIONAL POLLUTANT CONTROL TECHNOLOGY.  SINCE REMEDIAL ACTIONS AT CERCLA SITES
NEED MEET ONLY THE SUBSTANTIVE REQUIREMENTS OF THE NATIONAL POLLUTANT DISCHARGE ELIMINATION
SYSTEM (NPDES) REGULATIONS; EFFLUENT LIMITS ARE DETERMINED ON A CASE-BY-CASE BASIS USING BEST
PROFESSIONAL JUDGEMENT.  CARBON ADSORPTION WAS THE TYPE OF POLLUTANT CONTROL TECHNOLOGY
EVALUATED FOR THE GROUNDWATER ALTERNATIVES.  CARBON ADSORPTION IS AN AVAILABLE PROVEN TECHNOLOGY
FOR TREATMENT OF VOC-CONTAMINATED GROUNDWATER.

CERCLA SECTION 121(D)(2)(A) REQUIRES ON-SITE CERCLA REMEDIES TO ATTAIN STANDARDS OR LEVELS OF
CONTROL ESTABLISHED UNDER THE SDWA (I.E. MCLS OR MCLGS (MAXIMUM CONTAMINANT LEVEL GOALS)). 
ACCORDING TO THE NCP (55 FR 8848), WHERE MCLGS ARE SET AT ZERO, THE REMEDIAL ACTIONS SHALL
ATTAIN MCLS FOR GROUNDWATERS THAT ARE CURRENT OR POTENTIAL SOURCES OF DRINKING WATER.

SINCE THE SOURCE OF HALOGENATED SOLVENTS COULD NOT BE MADE, TCE AND DCE ARE NOT CLASSIFIED AS
RCRA-LISTED SPENT HALOGENATED SOLVENTS (F001-F005).  CONSEQUENTLY, THE GROUNDWATER IS NOT
CONTAMINATED WITH A RCRA LISTED WASTE.   TCE AND DCE WOULD ONLY BE SUBJECT TO LDR'S IF
DETERMINED TO BE A CHARACTERISTIC WASTE.

THE REQUIREMENTS OF THE DEPARTMENT OF ECOLOGY DANGEROUS WASTE REGULATIONS (WAC 173-303-170) FOR
GENERATORS OF DANGEROUS WASTE WOULD APPLY FOR REMOVAL OF SPENT CARBON GENERATED DURING CARBON
ADSORPTION OF THE GROUNDWATER CONTAMINANTS.

THE MTCA COMPLIANCE CLEANUP LEVELS FOR GROUNDWATER ARE DETERMINED BY ONE OF THE FOLLOWING
METHODS: (1) THE CALCULATED LEVELS USING RISK EQUATIONS IN WAC 173-340-720, (2) CONCENTRATIONS
ESTABLISHED BY APPLICABLE STATE AND FEDERAL REGULATIONS, (3) CONCENTRATIONS WHICH ARE
ANTICIPATED TO RESULT IN NO ACUTE OR CHRONIC TOXIC EFFECTS ON HUMAN HEALTH, AND (4)
CONCENTRATIONS WHICH ARE ANTICIPATED TO RESULT IN AN EXCESS LIFETIME CANCER RISK LESS THAN ONE
IN ONE MILLION.  THE TOTAL EXCESS LIFETIME CANCER RISK SHALL NOT EXCEED ONE IN ONE HUNDRED
THOUSAND AND THE HAZARD INDEX FOR SUBSTANCES WITH SIMILAR NON-CARCINOGENIC TOXIC EFFECTS SHALL
NOT EXCEED ONE.
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VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

THE REMEDIAL ALTERNATIVES FOR THE MCCHORD AFB AREA D/ALGT SITE WERE COMPARED ACCORDING TO NINE
CRITERIA DEVELOPED ON THE BASIS OF STATUTORY REQUIREMENTS OF CERCLA SECTION 121 AND THE NCP. 
THE NINE CRITERIA ARE SUBDIVIDED INTO THREE CATEGORIES: (1) THRESHOLD CRITERIA WHICH RELATE
DIRECTLY TO STATUTORY FINDINGS AND MUST BE SATISFIED BY EACH CHOSEN ALTERNATIVE; (2) PRIMARY
BALANCING CRITERIA, WHICH INCLUDE TECHNICAL FACTORS SUCH AS THE LONG AND SHORT TERM
EFFECTIVENESS, IMPLEMENTABILITY, REDUCTION OF TOXICITY, MOBILITY, AND VOLUME AND COST; AND (3)
MODIFYING CRITERIA, WHICH ARE MEASURES OF THE ACCEPTABILITY OF THE ALTERNATIVES TO STATE
AGENCIES AND THE COMMUNITY.  THE FOLLOWING SECTIONS SUMMARIZE THE EVALUATION OF THE CANDIDATE
REMEDIAL ALTERNATIVES ACCORDING TO THESE CRITERIA.  TABLE 15 INCLUDES A SUMMARY OF THE
COMPARATIVE ANALYSIS, OR RELATIVE RANKING, OF THE ALTERNATIVES.

A. THRESHOLD CRITERIA

1. OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THIS CRITERION MEASURES HOW THE ALTERNATIVE, AS A WHOLE, ACHIEVES AND MAINTAINS PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT.

THE "NO ACTION" ALTERNATIVE IS NOT PROTECTIVE OF HUMAN HEALTH OR THE ENVIRONMENT BECAUSE IT DOES
NOT PREVENT THE MIGRATION OF CONTAMINANTS TO THE LOWER AQUIFER.  ALSO, THIS ALTERNATIVE DOES NOT
CHANGE CONTAMINANT CONCENTRATIONS OR EXPOSURE, THE RESIDUAL RISK IS EQUIVALENT TO THE BASELINE
RISK.

ALTERNATIVES 3 AND 4 PROVIDE A HIGHER LEVEL OF PROTECTION IN A SHORTER TIME THAN ALTERNATIVE 2. 
ALTERNATIVES 3 AND 4 REDUCE THE RESIDUAL RISKS TO RESIDENTS AND WORKERS ON-SITE AND OFF-SITE
BECAUSE IT IS DESIGNED TO REMEDIATE THE PLUME ON AND OFF THE AIR FORCE BASE PROPERTY. 
ALTERNATIVE 2 DOES NOT INCLUDE TREATMENT OF GROUNDWATER BENEATH THE AIR FORCE BASE PROPERTY AND,
THEREFORE, IS NOT PROTECTIVE IF THIS GROUNDWATER IS USED FOR DRINKING WATER.  UNDER ALTERNATIVE
2 RISKS TO ON-SITE RESIDENTS AND WORKERS REMAIN IDENTICAL TO THOSE CALCULATED IN THE BASELINE
RISK ASSESSMENT.

2. COMPLIANCE WITH ARARS

COMPLIANCE WITH ARARS IS A CONSIDERATION OF HOW THE ALTERNATIVES COMPLY WITH WASTE REGULATIONS
THAT EXPLICITLY APPLY TO THE SITE AND THOSE REGULATIONS THAT ARE SUFFICIENTLY RELEVANT TO
WARRANT INCLUSION.  IN SOME EXTENUATING SITUATIONS, WAIVERS FROM SELECTED ARARS MAY BE OBTAINED.

ALTERNATIVE 1, DOES NOT COMPLY WITH ARARS.  CONTAMINATED GROUNDWATER WOULD CONTINUE TO EXCEED
MAXIMUM CONTAMINANT LEVELS (MCLS) AND WOULD LIKELY CONTAMINATE ADDITIONAL DRINKING WATER
SUPPLIES.  ALTERNATIVE 2 DOES NOT COMPLY WITH ARARS.  ALTHOUGH SOME CLEAN-UP OF CONTAMINATED
GROUNDWATER IS ACHIEVED, THE REMAINING CONTAMINATION (UNDER AREA D ON THE AIR FORCE BASE)
EXCEEDS MCLS.

ALTERNATIVES 3 AND 4 PROVIDE SIMILAR COMPLIANCE WITH ARARS.  CONTAMINATED GROUNDWATER IS REMOVED
AND TREATED, AND FURTHER MIGRATION IS LIMITED.  ONE POTENTIAL POINT OF NON-COMPLIANCE IS THE
INJECTION OF BIOLOGICAL AGENTS INTO THE SUB-SURFACE UNDER THE BIOREMEDIATION ALTERNATIVE 4. 
HOWEVER, A WAIVER MAY BE OBTAINED FOR THIS ACTIVITY BECAUSE IT MAY ASSIST IN THE REMEDIATION.



B. PRIMARY BALANCING CRITERIA

3. LONG-TERM EFFECTIVENESS AND PERMANENCE

THIS CRITERION EVALUATES THE LONG-TERM EFFECTIVENESS OF ALTERNATIVES IN MAINTAINING PROTECTION
OF HUMAN HEALTH AND THE ENVIRONMENT AFTER REMEDIAL ACTION OBJECTIVES HAVE BEEN MET.

ALTERNATIVES 3 AND 4 PROVIDE A HIGHER DEGREE OF LONG-TERM EFFECTIVENESS AND PERMANENCE THAN
EITHER ALTERNATIVE 1 OR 2.  THE RISK OF CONTAMINATING THE DEEPER POTABLE AQUIFER WOULD STILL
REMAIN AT THE SITE AFTER THE RESPONSE ACTIONS OF ALTERNATIVES 1 AND 2.  NEITHER ALTERNATIVE
REMEDIATES THE CONTAMINATED PLUME.  AND THE RISK OF CONTAMINATING THE DEEPER POTABLE AQUIFER
WOULD REMAIN.

4. REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATIVES WERE ALSO EVALUATED ACCORDING TO THEIR ABILITY TO REDUCE THE TOXICITY, MOBILITY, OR
VOLUME OF CONTAMINANTS THROUGH TREATMENT.

ALTERNATIVES 3 AND 4, WITH MORE AGGRESSIVE EXTRACTION AND TREATMENT SYSTEMS, MEET THE PREFERENCE
FOR TREATMENT TO REDUCE THE TOXICITY, MOBILITY, AND VOLUME OF THE CONTAMINATION MORE EFFECTIVELY
THAN ALTERNATIVE 2.  ALTERNATIVE 1 DOES NOT REDUCE THESE PROPERTIES OF THE CONTAMINATION.

5. SHORT-TERM EFFECTIVENESS

THIS CRITERION ADDRESSES THE EFFECTS OF THE ALTERNATIVES DURING THE CONSTRUCTION AND
IMPLEMENTATION PHASE UNTIL REMEDIAL ACTION OBJECTIVES ARE MET.

NONE OF THE ALTERNATIVES EVALUATED ARE EXPECTED TO POSE RISKS TO HUMAN HEALTH (E.G., WORKERS)
DURING CONSTRUCTION OR IMPLEMENTATION.  ANY RISKS DURING CONSTRUCTION CAN BE ADEQUATELY
CONTROLLED WITH ENGINEERING CONTROLS AND STANDARD HEALTH AND SAFETY PRACTICES.

ALTERNATIVES 3 AND 4 PROVIDE GREATER SHORT-TERM EFFECTIVENESS BY REMEDIATING THE GROUNDWATER
SIGNIFICANTLY FASTER THAN ALTERNATIVES 1 OR 2, NEITHER OF WHICH ARE EXPECTED TO ACHIEVE REMEDIAL
ACTION OBJECTIVES IN THE FORESEEABLE FUTURE.

6. IMPLEMENTABILITY

THIS CRITERION ADDRESSES THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF IMPLEMENTING THE
ALTERNATIVES AND THE AVAILABILITY OF SERVICES AND MATERIALS REQUIRED DURING IMPLEMENTATION.

ALTERNATIVES 2 AND 3 ARE READILY IMPLEMENTABLE USING AVAILABLE TECHNOLOGY.  CONSTRUCTION OF
EXTRACTION AND RECHARGE SYSTEMS AND INSTALLATION OF CARBON ADSORPTION UNITS WOULD NOT BE
DIFFICULT.  EQUIPMENT AND SPECIALISTS ARE READILY AVAILABLE FOR THESE WELL DEVELOPED
TECHNOLOGIES.  ADDITIONALLY, THERE SHOULD BE NO DIFFICULTY IN OBTAINING ANY PERMITS THAT MAY BE
REQUIRED DURING DESIGN AND CONSTRUCTION.

ALTERNATIVE 4 INCLUDES A DEVELOPING, INNOVATIVE TECHNOLOGY AND ITS RELIABILITY AND
IMPLEMENTABILITY ARE NOT YET KNOWN.  THE IN-SITU BIOREMEDIATION OF GROUNDWATER REQUIRES A
COMPLEX DELIVERY SYSTEM AND HAS NOT BEEN DEMONSTRATED TO BE EFFECTIVE ON GROUNDWATER
CONTAMINATED WITH LOW LEVELS OF ORGANICS.



7.COST

COST IS ANOTHER CRITERIA BY WHICH CANDIDATE ALTERNATIVES ARE COMPARED.  COSTS IN THIS CASE ARE
MEASURED AS CAPITAL, OPERATION AND MAINTENANCE (O&M), AND PRESENT WORTH COSTS.  A SUMMARY OF
THESE COSTS FOR EACH OF THE ALTERNATIVES IS INCLUDED IN TABLE 15.

ALTERNATIVE 2 IS THE LEAST EXPENSIVE OF THE TREATMENT ALTERNATIVES AND IS ROUGHLY ONE-HALF THE
COST OF ALTERNATIVE 3 AND ONE-THIRD THE COST OF ALTERNATIVE 4.

C. MODIFYING CRITERIA

MODIFYING CRITERIA ARE USED IN THE FINAL EVALUATION OF THE REMEDIAL ALTERNATIVES, AND INCLUDE
COMMENT FROM ECOLOGY AND FROM THE PUBLIC.

8. STATE ACCEPTANCE

THE STATE OF WASHINGTON DEPARTMENT OF ECOLOGY (ECOLOGY) CONCURS WITH THE PREFERRED REMEDIAL
ALTERNATIVE.  ECOLOGY HAS BEEN INVOLVED WITH THE DEVELOPMENT AND REVIEW OF THE REMEDIAL
INVESTIGATION, FEASIBILITY STUDY, PROPOSED PLAN, RECORD OF DECISION, AND OTHER PROJECT
ACTIVITIES SUCH AS PUBLIC MEETINGS.

9. COMMUNITY ACCEPTANCE

BASED ON VERBAL COMMENTS RECEIVED DURING THE PUBLIC MEETING HELD APRIL 11, 1991 AND WRITTEN
COMMENTS RECEIVED DURING THE COMMENT PERIOD ENDING MAY 8, 1991, THE COMMUNITY APPEARS TO ACCEPT
THE PREFERRED REMEDIAL ALTERNATIVE.  SPECIFIC RESPONSES AND COMMENTS TO THE REMEDIAL
ALTERNATIVES MAY BE FOUND IN THE ATTACHED RESPONSIVENESS SUMMARY.



#SR
IX. THE SELECTED REMEDY

BASED ON THE RI AND THE BASELINE RISK ASSESSMENT, IT WAS DETERMINED THAT NO REMEDIAL ACTION IS
NECESSARY FOR SOIL, SURFACE WATER, OR SEDIMENT TO ENSURE PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT.

THE SELECTED REMEDY FOR THE CONTAMINATED GROUNDWATER IS ALTERNATIVE 3 - INSTALLATION OF THREE
GROUNDWATER EXTRACTION SYSTEMS, TWO CARBON ADSORPTION TREATMENT FACILITIES, AND
IRRIGATION/RECHARGE OF TREATED GROUNDWATER.  THIS REMEDY ADDRESSES THE RISK POSED BY THE
CONTAMINATED GROUNDWATER THROUGH TREATMENT WHICH PERMANENTLY AND SIGNIFICANTLY REDUCES THE
VOLUME, TOXICITY, AND MOBILITY OF THE HAZARDOUS SUBSTANCES.

A. MAJOR COMPONENTS OF THE SELECTED REMEDY

THE MAJOR COMPONENTS OF THE SELECTED REMEDY INCLUDE:

            ! INSTALL GROUNDWATER EXTRACTION WELLS CAPABLE OF CAPTURING THE GROUNDWATER
CONTAMINANT PLUME IN THE UNCONFINED AQUIFER.  AN ESTIMATED THREE EXTRACTION
SYSTEMS WILL BE NECESSARY TO ACHIEVE THIS GOAL.

            ! INSTALL ONE OF THE THREE GROUNDWATER EXTRACTION SYSTEMS NEAR AREAS OF HIGHEST
CONCENTRATION OF CONTAMINANTS WITHIN THE CONTAMINANT PLUME.

            ! INSTALL ON-SITE GROUNDWATER TREATMENT FACILITIES TO REMOVE CONTAMINANTS FROM
THE EXTRACTED GROUNDWATER.  THE PREFERRED TREATMENT IS CARBON ADSORPTION, WITH
AN ESTIMATED TWO TREATMENT FACILITIES NECESSARY TO ACHIEVE THIS GOAL.

            ! MONITOR THE GROUNDWATER CONTAMINANT PLUME AND THE EXTRACTION/TREATMENT SYSTEM
DURING GROUNDWATER REMEDIATION ACTIVITIES TO ENSURE THAT GROUNDWATER
REMEDIATION GOALS ARE ACHIEVED AND MAINTAINED THROUGHOUT THE CONTAMINANT
PLUME.

            ! IMPLEMENT ADMINISTRATIVE AND INSTITUTIONAL CONTROLS SUCH AS RESTRICTIVE
COVENANTS AND MCCHORD AIR FORCE BASE COMMAND DIRECTIVES, THAT SUPPLEMENT
ENGINEERING CONTROLS AND MINIMIZE EXPOSURE TO RELEASES OF HAZARDOUS SUBSTANCES
DURING REMEDIATION.

THE GOAL OF THIS REMEDIAL ACTION IS TO RESTORE GROUNDWATER TO ITS BENEFICIAL USE, WHICH IS, AT
THIS SITE, A POTENTIAL DRINKING WATER SOURCE BY ATTAINING DRINKING WATER STANDARDS THROUGHOUT
THE GROUNDWATER AQUIFER.  BASED ON INFORMATION OBTAINED DURING THE REMEDIAL INVESTIGATION AND ON
AN ANALYSIS OF ALL REMEDIAL ALTERNATIVES, THE AIR FORCE, EPA, AND THE ECOLOGY BELIEVE THAT THE
SELECTED REMEDY WILL ACHIEVE THIS GOAL.  IT MAY BE APPARENT, DURING IMPLEMENTATION OR OPERATION
OF THE GROUNDWATER EXTRACTION SYSTEM AND ITS MODIFICATIONS, THAT CONTAMINANT LEVELS HAVE CEASED
TO DECLINE AND ARE REMAINING CONSTANT AT LEVELS HIGHER THAN THE REMEDIATION GOAL OVER SOME
PORTION OF THE CONTAMINANT PLUME.  IN SUCH A CASE, THE SYSTEM PERFORMANCE STANDARDS AND/OR THE
REMEDY MAY BE REEVALUATED.

THE SELECTED REMEDY WILL INCLUDE GROUNDWATER EXTRACTION FOR AN ESTIMATED PERIOD OF 50 YEARS,
DURING WHICH THE SYSTEM'S PERFORMANCE WILL BE CAREFULLY MONITORED ON A REGULAR BASIS AND
ADJUSTED AS WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING OPERATION.  MODIFICATION MAY
INCLUDE ANY OR ALL OF THE FOLLOWING:

            ! DISCONTINUING PUMPING AT THE INDIVIDUAL WELLS WHERE CLEANUP GOALS HAVE BEEN



ATTAINED.
            ! ALTERNATING PUMPING AT WELLS TO ELIMINATE STAGNATION POINTS.
            ! PULSE PUMPING TO ALLOW AQUIFER EQUILIBRATION AND TO ALLOW ADSORBED

CONTAMINANTS TO PARTITION INTO GROUNDWATER.
            ! INSTALLING ADDITIONAL EXTRACTION WELLS TO FACILITATE OR ACCELERATE CLEANUP OF

THE CONTAMINANT PLUME.

IT MAY ALSO BECOME APPARENT DURING DESIGN, IMPLEMENTATION, OR OPERATION OF THE EFFLUENT RECHARGE
SYSTEM THAT THE SYSTEM IS NOT EFFECTIVE.  FOR EXAMPLE, THE RECHARGE PIPING MAY CLOG BECAUSE OF
THE NATURAL WATER CHEMISTRY OR THE DISTURBED SOILS MAY PREVENT EFFECTIVE INFILTRATION.  IN SUCH
A CASE, THE RECHARGE SYSTEM MAY BE REEVALUATED.  IF NECESSARY, OTHER ALTERNATIVES FOR EFFLUENT
RECHARGE WOULD BE CONSIDERED (E.G., DISCHARGE TO SURFACE WATER).  REQUIREMENTS FOR EFFLUENT
DISCHARGE MUST THEN SATISFY THE SUBSTANTIVE PROVISIONS OF THE NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM (40 CFR PARTS 121-125).

TO ENSURE THAT CLEANUP LEVELS ARE MAINTAINED, THE AQUIFER WILL BE MONITORED ANNUALLY AT THOSE
WELLS WHERE PUMPING HAS CEASED FOLLOWING DISCONTINUATION OF GROUNDWATER EXTRACTION, AND AT
GROUNDWATER MONITORING WELLS LOCATED THROUGHOUT THE SITE.

THE RESIDUAL SPENT CARBON WILL BE TRANSPORTED OFF-SITE FOR REGENERATION (E.G., THROUGH
COMBUSTION) AT A FACILITY OPERATING IN COMPLIANCE WITH EPA'S OFF-SITE DISPOSAL POLICY.  NO OTHER
RESIDUALS FROM THE TREATMENT PROCESS ARE ANTICIPATED.

POST-ROD STUDIES PRIOR TO REMEDIAL DESIGN MAY INCLUDE A BENCH-SCALE TREATABILITY STUDY TO OBTAIN
INFORMATION TO DESIGN THE CARBON ADSORPTION SYSTEM.  IN ADDITION, PUMP TESTS MAY BE REQUIRED TO
OBTAIN ENGINEERING DATA FOR DESIGN OF THE EXTRACTION AND DISCHARGE SYSTEMS.

B. REMEDIAL ACTION OBJECTIVES/REMEDIATION LEVELS

THE RISK ASSESSMENT CONCLUDED THAT GROUNDWATER CONTAMINATION ORIGINATING FROM AREA D PRESENTS A
THREAT TO HUMAN HEALTH AND THE ENVIRONMENT.  EXISTING CONDITIONS AT THE SITE POSE A THREAT
PREDOMINANTLY FROM INGESTION AND VAPOR INHALATION EXPOSURE TO VOC-CONTAMINATED GROUNDWATER.

THE OBJECTIVE OF THE REMEDIAL ACTION IS TO RESTORE GROUNDWATER TO ITS BENEFICIAL USE, A DRINKING
WATER SOURCE.  THE GROUNDWATER WILL BE RESTORED TO LEVELS CONSISTENT WITH STATE AND FEDERAL
ARARS.  REMEDIATION LEVELS WILL BE ATTAINED THROUGHOUT THE CONTAMINATED PLUME.

REMEDIATION GOALS WERE ESTABLISHED FOR CONTAMINANTS OF CONCERN WITH LEVELS THAT EITHER: (1)
EXCEED AN ARAR OR (2) ARE NOT PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.  REMEDIATION GOALS
WERE NOT ESTABLISHED FOR METALS MEASURED AT LEVELS DETERMINED TO BE CONSISTENT WITH NATURALLY
OCCURRING BACKGROUND CONCENTRATIONS.  REMEDIATION GOALS HAVE BEEN ESTABLISHED AS SHOWN IN TABLE
16.

OF THE CONTAMINANTS THAT PRESENT RISKS BASED ON CURRENT AND FUTURE LAND USE, SITE CONCENTRATIONS
OF ARSENIC AND MANGANESE WERE FOUND TO BE CONSISTENT WITH NATURALLY OCCURRING BACKGROUND
CONCENTRATIONS.  THALLIUM PRESENTED A RISK BASED ON THE RESULT OF ONE SAMPLE; THIS ANALYTICAL
RESULT IS THOUGHT TO BE ERRONEOUS.  OF THE REMAINING CONTAMINANTS, STYRENE, BETA-BHC, CHLORDANE,
DIELDRIN, AND 4,4'-DDT WERE NEVER DETECTED IN THE GROUNDWATER DURING THE RI.  GROUNDWATER WAS
IDENTIFIED AS THE CRITICAL EXPOSURE PATHWAY FOR THESE CONTAMINANTS.  METHYLENE CHLORIDE AND
BIS(2-ETHYLHEXYL) PHTHALATE WERE DETERMINED TO BE LABORATORY CONTAMINANTS AND THEREFORE DO NOT
PRESENT A RISK.  THE REMAINING ORGANICS FOR WHICH REMEDIATION GOALS WERE NOT SET WERE DETECTED
INFREQUENTLY AND AT LOW CONCENTRATIONS.  THESE COMPOUNDS DO NOT CURRENTLY EXCEED LEVELS THAT ARE
PROTECTIVE OF HUMAN HEALTH OR THE ENVIRONMENT.  GROUNDWATER MONITORING WILL CONFIRM THAT THESE
VOLATILE ORGANICS, AS WELL AS PESTICIDES, DO NOT APPEAR IN THE GROUNDWATER AT LEVELS OF CONCERN



IN THE FUTURE.

RESIDUAL RISKS FROM THE REMEDIATED GROUNDWATER AT THESE REMEDIATION GOALS WERE EVALUATED FOR
CURRENT OFF-SITE RESIDENTS AND FUTURE ON-SITE WORKERS FOLLOWING REMEDIATION.  RELEVANT EXPOSURE
PATHWAYS INCLUDED INGESTION OF DRINKING WATER AND INHALATION OF VOLATILES WHILE SHOWERING.  THE
RESULTS OF THESE ANALYSES USING EPA REGION 10 EXPOSURE PARAMETERS AND RISK ASSESSMENT GUIDANCE
ARE SUMMARIZED AS FOLLOWS:

            ! CURRENT OFF-SITE RESIDENTS; CANCER- 1E-5, NON-CANCER- 0.04.
            ! FUTURE ON-SITE WORKERS; CANCER- 8E-6, NON-CANCER- 0.12.

CANCER RISKS FOR OFF-SITE RESIDENTS FOR GROUNDWATER INGESTION AND INHALATION WILL BE REDUCED BY
APPROXIMATELY 50 PERCENT WHEN COMPARED TO RISKS CALCULATED IN THE BASELINE RISK ASSESSMENT.  THE
HAZARD INDEX FOR OFF-SITE RESIDENTS BASED ON MEETING REMEDIATION GOALS AND REASONABLE MAXIMUM
EXPOSURE CONCENTRATIONS WAS 0.04.

FOR THE FUTURE ON-SITE WORKER, CANCER RISKS AND HAZARD INDICES FOR GROUNDWATER INGESTION AND
INHALATION WILL BE REDUCED BY APPROXIMATELY 80 PERCENT AFTER REMEDIAL GOALS FOR GROUNDWATER
TREATMENT ARE ACHIEVED.

RISKS TO ANY FUTURE ON-SITE RESIDENTS FROM GROUNDWATER EXPOSURES WILL BE FURTHER MITIGATED
THROUGH INSTITUTIONAL CONTROLS AND DEED RESTRICTIONS WHICH WILL BE STRICTLY ENFORCED BY THE AIR
FORCE.

#SD
X. THE STATUTORY DETERMINATIONS

THE SELECTED REMEDY MEETS THE STATUTORY REQUIREMENT OF SECTION 121 OF CERCLA, AS AMENDED BY
SARA, AND TO THE EXTENT PRACTICABLE, THE NATIONAL CONTINGENCY PLAN.

A. PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDY REDUCES THE RISK POSED BY THE CONTAMINATED GROUNDWATER AND WILL ATTAIN A
(10-4) TO (10-6) RISK LEVEL FOR CARCINOGENS AND A HAZARD INDEX OF LESS THAN ONE.  THE
CONTAMINATED GROUNDWATER WILL BE EXTRACTED AND TREATED USING CARBON ADSORPTION WHICH WILL RESULT
IN NO SHORT-TERM THREATS OR ADVERSE CROSS-MEDIA IMPACTS.

B.  ATTAINMENT OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) OF ENVIRONMENTAL
LAWS

THE SELECTED REMEDY WILL COMPLY WITH ALL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARS) OF FEDERAL, AS WELL AS MORE STRINGENT, PROMULGATED STATE ENVIRONMENTAL AND PUBLIC HEALTH
LAWS.

1. APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

ACTION-SPECIFIC

            ! STATE OF WASHINGTON HAZARDOUS WASTE MANAGEMENT ACT (CHAPTER 70.105 RCW)
REQUIREMENTS FOR DANGEROUS WASTE AND EXTREMELY HAZARDOUS WASTE AS CODIFIED IN
CHAPTER 173-303 WAC.

            ! STATE OF WASHINGTON REQUIREMENTS FOR WATER WELL CONSTRUCTION (CHAPTER 18.104
RCW) AS CODIFIED IN CHAPTER 173-160 WAC.



            ! STATE OF WASHINGTON REQUIREMENTS (CHAPTER 173-154 WAC) FOR THE MANAGEMENT OF
GROUNDWATER IN A MANNER THAT PROTECTS, TO THE EXTENT PRACTICABLE, THE UPPER
AQUIFERS OF MULTIPLE AQUIFER SYSTEMS FROM DEPLETIONS, EXCESSIVE WATER LEVEL
DECLINES OR REDUCTIONS IN WATER QUALITY.

            ! WATER POLLUTION CONTROL ACT (CHAPTER 90.48 RCW), POLLUTION DISCLOSURE ACT OF
1971 (CHAPTER 90.52), AND WATER RESOURCES ACT OF 1971 (CHAPTER 90.54 RCW)
REQUIRE THE USE OF ALL KNOWN, AVAILABLE, AND REASONABLE METHODS (AKARTS) OF
TREATMENT PRIOR TO DISCHARGE TO GROUNDWATER.

            ! REQUIREMENTS OF THE CLEAN WATER ACT SECTION 402 (40 CFR PARTS 121-125) FOR
EFFLUENT DISCHARGE WOULD BE APPLICABLE IF IT IS NECESSARY TO USE AN ALTERNATE
EFFLUENT DISCHARGE SYSTEM.

            ! REQUIREMENTS OF THE STATE WASTE DISCHARGE PERMIT PROGRAM (CHAPTER 173-216 WAC)
FOR DISCHARGE OF WASTE MATERIALS INTO GROUNDWATER.

            ! STATE OF WASHINGTON REQUIREMENTS FOR HAZARDOUS WASTE OPERATIONS CONDUCTED AT
UNCONTROLLED HAZARDOUS WASTE SITES AS SET FORTH IN WAC 262-62 PART P
(HAZARDOUS WASTE OPERATIONS AND EMERGENCY RESPONSE).

CHEMICAL-SPECIFIC

            ! FEDERAL REQUIREMENTS OF THE SAFE DRINKING WATER ACT (40 USC 300) FOR
GROUNDWATER USED AS DRINKING WATER, AS SET FORTH IN 40 CFR 141.

            ! STATE OF WASHINGTON HAZARDOUS WASTE CLEANUP - MODEL TOXICS CONTROL ACT
(CHAPTER 70.105D RCW) REQUIREMENTS FOR THE IDENTIFICATION, INVESTIGATION, AND
CLEAN UP OF HAZARDOUS WASTE SITES AS CODIFIED IN CHAPTER 173-340 WAC.

            ! SUBSTANTIVE WATER RESOURCE ANTIDEGRADATION FUNDAMENTALS OF THE STATE OF
WASHINGTON POLLUTION CONTROL ACT (CHAPTER 90.48 RCW) AND WATER RESOURCES ACT
OF 1971 (CHAPTER 90.54 RCW).

            ! WATER POLLUTION CONTROL ACT (CHAPTER 90.48 RCW), POLLUTION DISCLOSURE ACT OF
1971 (CHAPTER 90.52), AND WATER RESOURCES ACT OF 1971 (CHAPTER 90.54 RCW)
REQUIRE THE USE OF ALL KNOWN, AVAILABLE, AND REASONABLE METHODS (AKARTS) OF
TREATMENT PRIOR TO DISCHARGE TO GROUNDWATER.

LOCATION-SPECIFIC

THERE ARE NO LOCATION-SPECIFIC ARARS IDENTIFIED FOR AREA D/ALGT.

2. TO-BE-CONSIDERED

THERE ARE NO TO-BE-CONSIDERED GUIDELINES IDENTIFIED FOR AREA D/ALGT.

C. COST EFFECTIVENESS

THE SELECTED REMEDY IS COST-EFFECTIVE AND PROVIDES OVERALL EFFECTIVENESS PROPORTIONATE TO ITS
COSTS AND DURATION FOR REMEDIATION OF THE CONTAMINATED GROUNDWATER.

D. USE OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY



TECHNOLOGIES TO MAXIMUM EXTENT PRACTICABLE

THE AIR FORCE, EPA, AND ECOLOGY HAVE DETERMINED THAT THE SELECTED REMEDY REPRESENTS THE MAXIMUM
EXTENT TO WHICH PERMANENT SOLUTIONS AND TREATMENT TECHNOLOGIES CAN BE USED IN A COST-EFFECTIVE
MANNER FOR THE AREA D/ALGT SITE.  THE RISK FROM THE GROUNDWATER CONTAMINATION IS PERMANENTLY
REDUCED THROUGH TREATMENT TO ACCEPTABLE EXPOSURE LEVELS WITHOUT TRANSFERRING THE RISK TO ANOTHER
MEDIA (E.G., AIR).  THE SELECTED REMEDY PROVIDES THE BEST BALANCE OF TRADEOFFS IN TERMS OF
LONG-TERM EFFECTIVENESS AND PERMANENCE, REDUCTION IN TOXICITY, MOBILITY, OR VOLUME ACHIEVED
THROUGH TREATMENT, SHORT-TERM EFFECTIVENESS, IMPLEMENTABILITY, AND COST.  ALSO STATE AND
COMMUNITY ACCEPTANCE WERE CONSIDERED.

E. PREFERENCE FOR TREATMENT AS PRINCIPAL ELEMENT

ON-SITE TREATMENT OF THE VOC-CONTAMINATED GROUNDWATER USING CARBON ADSORPTION SATISFIES THE
STATUTORY PREFERENCE IN WHICH TREATMENT, AS A PRINCIPAL ELEMENT, PERMANENTLY AND SIGNIFICANTLY
REDUCES THE VOLUME, TOXICITY, OR MOBILITY OF THE HAZARDOUS SUBSTANCES.

#DSC
XI. DOCUMENTATION OF SIGNIFICANT CHANGES

THE PROPOSED PLAN FOR AREA D/ALGT WAS RELEASED FOR PUBLIC COMMENT IN MARCH 1991.  THE PROPOSED
PLAN IDENTIFIED ALTERNATIVE 3, EXTRACTION AND ON-SITE TREATMENT OF VOCS IN THE GROUNDWATER, AS
THE PREFERRED ALTERNATIVE.  UPON REVIEW OF PUBLIC COMMENT, IT WAS DETERMINED THAT NO SIGNIFICANT
CHANGES TO THE REMEDY, AS IT WAS ORIGINALLY IDENTIFIED IN THE PROPOSED PLAN, WERE NECESSARY.


